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NEW DAY FOR ALASKA'S 


Pt we're sometimes accused of using to view the 
A world, it can be hard to find good news. All 
te) often our evenhanded approach to stores 
casts us in the gloom-and-doom ranks. But not 
this month. In October we're happy to offer a 
varied collection of “good news” stories. 

Not far from Sutter's mill, amodern California 
gold rush has been under way for some time, just 
as competitive but far more lucrative than the 
original. As before, vast wealth and power accrue 
to those who strike it rich, not with gold this time 
but with little flecks of silicon called chips—those 
electronic mini-marvelsthat are the nerve centers 
of the computerage. The John Sutter of this boom 
is William Shockley, co-inventor of the transis- 
tor, Scientists and technicians flocked toa valley 
south of San Francisco to be part of the world he 
began and stake their claims in the new industry. 

Like camp followers, the usual mix of con men 
and crooks also gathered, their ranks spiced with 
industrial spies, both foreign and domestic. For 
not only national wealth and prestige but also 
military superiority ride on the high-tech chip. 
Photographer Charles O"Rear and writers Allen 
Boraiko and Moira Johnston unravel the mystery 
of the amazing little chip and tell us about the yal- 
jey nicknamed Silicon, where it grew up. 

From half a world away we bring two other 
success stories. First: Thailand—the domino that 
not only didn't fall when Communism prevailed 
in neighboring Vietnam, Kampuchea, and Laos, 
but whose thriving economy grows 6 to 8 percent 
avear, Regrettably, the growth is partly fueled by 
the opium that flourishes in Southeast Asia. 

The parallel success story: an inside look at the 
Thai roval family, which this year celebrates 200 
years of the Chakri Dynasty. 


VEN THROUGH the rose-colored glasses 


Even Alaska’s Pribilof Islands, remote specks: 


on the map of the Bering Sea, long cursed with 
economic problems and a deterioration of their 
Aleut culture, and condemned for their annual 
fur seal harvest, can see a better life ahead. The 
fur seal treaty extended by Congress through 
1984 has the blessing of the Sierra Club and the 
National Audubon Society. The Indian Claims 
Commission has awarded the islanders an §.5- 
million-dollar settlement of a 27-year-old claim. 

Last, but not least, small herds of Pere David's 
deer, long extinct in the wild in their native 
China, have prosperedso wellin England and the 
United States that some may soon be sent home to 
China to reestablish the species there. 

We haven't thrown away the rose-colored 


glasses—who knows when we may want them. 
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The Chip: Electronic Mini-marvel 421 
A fleck of silicon smaller than a newborn baby's 
thumbnail performs microelectronic magic that 
promises revolutionary social and economic change. 
Allen A, Baraike and photographer Charles O'Rear 
reconnoiter the latest advances in computer science. 


Silicon Valley— 

Cradle ofthe Chip 459 

Moira Johnston recounts the birth, adolescence, 
and coming-of-age of California's Silicon Valley in 
Santa Clara Connty. The high-technology arena 
struggles with recession and Japanese competition 
for domination of its arcane fields. Photographs 
by Chartes QO’ Rear. 


Saving Pere David's Deer 478 
Theancestral acres of England's Duke of Bedford 
nurture an imperiled species from China. Larry Kohl's 
text and Bates Littleholes' photographs tell 

ofa comeback from the edge of extinction. 


Thailand’s Working Royalty 486 

The Chakri Dynasty this year celebrates two 
centuries of rule. King Bhumibol Adulyadey, 
Thailond’s reigning constitutional monarch, 
returns the lowe and loyalty of his 48 million 
subjects with his open style and tireless interests. 
Photographs by John Everingham. 


Thailand: Luck of a 

Landinthe Middle 500 

At the center of one of the worid's political hot spots, 
Thailand remains free and relatively prosperous. 
Recently discovered natural gos and ot! depostts 
should help keep it that way, Assistant Editor Bart 
McDowell reports. Photographs by Steve Raymer, 


New Day for Alaska’s Pribilofs 536 
Criticized for their seal harvest and threatened with 
an end of federal support, Pribilof islanders fight 

to protect their livelihood and way of life. But 

Susan Hackley Johnson and photographer Tim 
Thompson see promise of better times for these people 
who survive 200 miles north of the Aleutian chain, 


COVER: Almost lost in the palm of a hand, a 
silicon chip ta the heart and brain of the new 
computer age. Photograph by Charles O’Rear. 
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ELECTRONIC MINI-MARVEL 
THAT IS CHANGING YOUR LIFE 


B Lhic 


By ALLEN A. BORAIKO 


PRES CLP ERR PAP 


Photographs by CHARLES O'REAR 





T SEEMS TRIFLING, barely the size of a newborn's 
thumbnail and little thicker. The puff of air that extin- 
guishes a candle would send it flying. In bright light it 
shimmers, but only with the fleeting iridescence of a soap 
bubble. It hasa backbone ofsilicon, an ingredient of com- 

mon beach sand, vet is less durable than a fragile glass sea 
sponge, largely made of the same material. 

Still. less tangible things have given their names to-an age, 
and the silver-gray fleck of silicon called the chip bas ample 
power tocreate a new one. Atits simplest the chip is electron- 
ic circuitry: Patterned in and onits silicon base are minuscule 
switches, joined by “wires” etched from exquisitely thin films 
of metal, Under a microscope the chip's intricate terrain often 
looks uncannily like the streets, plazas, and buildings of a 
treat metropolis, viewed from miles up 

Even more incongruous, a silicon flake a quarterinchona 
side can hold a million electronic components, ten times more 
than 30-ton ENIAC, the world's first electronic digital com- 
puter. ENLAC was dedicated in 1946, the ancestor of today's 
computers that calculate and store information, using memo- 
ry and logic chips. But ENIAC’s most spectacular successor 
is the microprocessor—a “computer on achip.” This prodigy 
is 30,000 times as cheap as ENIAC, draws the power of a 
night-light instead of a hundred lighthouses, and in some ver- 
sions performs a million calculations a second, 200 times as 
many as ENIAC ever could, 

The chip would be extraordinary enough if it were only 
low-cost, compact électronics, but its ability to embody logic 
and memory also gives it the essence of human inteliect. So, 
like the mind, the chip has virtually infinite application— 
and much the same potential to.alter life fundamentally. 

A microprocessor, forexampie, canendow a machine with 
decision-making ability, memory for instructions, and self- 
adjusting controls, In cash registers the miniature computer 
ona chip totals bills, posts sales. and updates inventories. In 


Polestar of a new era, the 
chip explodes our horizons 
as its components shrink 
ever amaller, Nickname for 
the integrated circui?—a 
complex of electronic 
switches controlling 
electric current and 
fabricoted on a fleck of 
silicon—the chip, since ifs 
introduction jn 1959, hos 
advanced technological 
copocity in quantum 
jumps. Some are colossal 
Liformation storers called 
memory chips. Others, like 
this Motorola version 
(facing page), combine 
memory with logic fo 
produce a “computer on a 
chip, or microprocessor, 
Becoming cheaper and 
more powerful each year, 
chips are reaching into 
every area.of modern life. 
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Armed by the might of the 
munioture, medion prosthetics 
designers, like these at the 
Ciniversity of Utah, are 
moking bold advances with 
circuitry often aa amall as 
nerves and newrons, At the 
school’s Center for Biomedical 
Design, Aen South of 
Secttle—victim of a power 
[irke accident that claimed 
honth ars ana ao Ider 5 
fries out his new electromic 
limbs, activated by motion 
sensors.and electrical signals 
from the hin 

At Stanford University, a 
team headed by Dr, Robert 
Veriite bawortecinig on a “bio- 
car’ (above), Implanted 
behind the ear, ti promises 
rudimentary hearing for the 
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pacemakers it times heartbeats. It sets ther- 
mostats, tunes radios, pumps gas, controls 
carengines. Robots rely on it; so do scientific 
instruments such as gene synthesizers. 
Rather than simply slave harder than hu- 
mans, machines can now work nearly as 
flexibly and intelligently, to begin priming a 
surge in productivity we may one day recall 
as the second industrial revolution, 

The chip's condensed brainpower nour- 
ishes another phenomenon—personal com- 
puters, Last year more than 600,000 were 
sold, most to people who do not know how 
these first cousins of the pocket calculator 
work, nor need to know, because the chip 
makes them increasingly easy to use. 

Piggybacking on personal computers are 
dozens of new services. Exotic now, com- 
puter conveniences such as electronic mail 
and newspapers and home banking and 
shopping could in time become as universal 
as telephone service. 

Questions arise. If we can screen out all 
but the news that interests us most, will we 
grow parochial? If we shop and pay bills 
from home and carry less cash, will streets 
be safer? Mustemplovees who work at home 
with company computers be electronically 
monitored? Will children stimulated by 
computers grow upto findeffective cures for 
poverty, hunger, and war? 

These questions were unimaginable in 
1959, birth year of the chip, but in a decade 
they may be current. That would be no sur- 
prise, so broadly and swiftly has the chip 
penetrated our lives. 

Recently I spent months gauging the 
progress and impact of the chip. In laborato- 


ries, scientists showed me that the chip, ' 


though complex, is understandable. At 
home a personal computer alternately en- 
raged and enlightened me. And I learned 
that the chip's every advance incubates an- 
other, and that one another andl another. 
Eventually one billion transistors, or elec- 
tronic switches, may crowd a single chip, 


1,000 times more than possible today. A 
memory chip of such complexity could store 
the text of 200 long novels. 

Chips refrigerated in ultracold liquid heti- 
um make feasible a supercomputer vastly 
more powerful than any yet built, with a 
central core as compact as a grapefruit. 

Naval scientists envision semi-intelligent 
and autonomous robots that can pilot ships 
to evade enemy fire as well as rescue sailors 
and recover sensitive code books from sunk- 
en submarines. 

Borrowing techniques from drug manu- 
facturers, chemists hope to grow, not build, 
future computer circuits, 

Farfetched? Then consider these coming 
innovations in light of some breakthroughs 
already achieved. 

Unperfected but promising microelec- 
tronics implanted beneath the scalp can 
restore very rudimentary sight and hearing 
to some of the blind and deaf. 

Robots that see, feel, and make simple 
judgments are entering factories, where less 
capable robots have been “reproducing” 
themselves for some time. 

Within limits, computers can talk, heed 
our speech, or read. Some diagnose illness, 
model molecules, or prospect minerals with 
the reasoning and success of expert human 
doctors, chemists, and geologists. 

The shock waves of the microelectronics 
explosion expand too far, in too many direc- 
tions, totally them all. Buta few of the deep- 
er tremors, recorded here, yield a sort of 
seismic profile of what lies beneath and be- 
vond this first instant in the age of the chip. 


WISH we'd had this chip when we were 
designing it.” Dana Seccombe taps the 
tiny device in the palm of his hanrl as ten- 

S derly as if it were a rare seed, germ of 
some plant bred to fruit with money. Just so 
for his employer, the Hewlett-Packard 
Company, propagator of computers, calcu- 
lators, ancl other electronic cash crops. 


Racing to infinity, the microprocessor achieves ever greater speed, with the number 
of calculations per second having leaped in 11] years from 50,000 to a million. 
Millions of data bits must be processed at high speeds to synthesize motion— 

a technology with applications ranging from rocket design to sports, Thus, at the 
Olympic Training Center in Colorado Springs, researchers use computer-produced 


stick figures, here superimposed, to analyze the perfor 


The Chip: Electronic Mini-marvel 


wince of race walkers. 
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the circuttry on the muicroprocessor depicted 


below. Small enough to be carted off by a 


a | 1 . large ant-(right), this typical computer on a 

‘VW ICPOSp Ere chip holds 30,000 transistors and ts sealed 

ina protective cerumic case (left). Lifeblood 

of the chip, electricity flows in and out 
throwrh wires of gold or aluminum, which 
are connected to the outside prongs for plug- 
in convenionce. A window tn this pachoged 
chip alows ultraviolet flooding, which 
ernecs (information. The chip's erent 
programmable read-only memory, 
EPROM forea 1, below), con then be 
reprogrammed 

EPROM contains the basic program 
instructions for performing a spectfic tusk, 
such as running @ microwave oven or 
controlling a cor engine. More workaday, 
the randam-access memory, or RAM (2), 
stores interim operational data. The 
storage copiicities of chip memories are 
measured in K's, with éach A representing 
1,024 units of information. Most 
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microprocessors Fely on auceifory memory 
chips, sometimes hundreds, to perform 
their tusks, 

Near cach memory section, an address- 
ingunit (Sand 4) selects ani troriamits 
instructions, which are dispatched as 
high- anu low-voltage signols, traveling 
at near the speed of light. These are 
represented in the binary system, in 
which oaly two numbers, 0 amd I, comey 
informeation—in much the same way 
as the Morse code of our telegraph 
aystents. 

With things moving so fast, signals 
could eaatly eet lost and dota scrambled 
lo.oveid confusion, signals ore 
steered to the iimetruction unite (5), 
which interprets the progrum and 
breaks it down into extremely detailed 
steps for execution by the ALU, ar 
arithimetic-ioric unit (6). The ALU can 
add, multiply by successive addition, 
suitract, and civide by successive 
subtraction. Huadreds of thousands 
of caicuiations per second are possible 
with these simple methods, 
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The interrupt unit (7) allows—within a 
few millionths of a second—signals of 
higher priority to usurp contro! and begin 
operating a new program. Like a telephene 
switchboard, the off-chipanddressing unit 
(8) directs communications with outside 
scnsore, displays, and other chips. 

As ina book, the copyright mark (9) on 
this microprocessor protects the claim 
of tte destgner—the Intel Corporation, 
creator of the first such computer on a chip, 


SA(GTIAG BY (REE UP aF SIR 


Microscope eyes pet a ored 
plant in 


. 

-. 

Aa pote boat a om, | Pa Py crhiree & Cat 

Lo ea a Ee ' LE ‘ oF bash 
: . 


chip, engineers joke, comes in grades like 


olives—large, jumbo, and colossal 
ONTEMPLATING the Hewlett- 
Packard chip—-colessal gracde— 
s that to grasp its complex- 
ity I must scan its floor plan. He 
unfurls a roll of drafting paper. Four by 
eight feet, ed edge to edge with thouw- 
sands of squares and rectangle: 
in brown and black 
but one section of the chip 


Dana say 


shit ne ett 


sneathy inked 


and green and blue, its 
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“How wide asection, Dana?’ 

He thinks in microns; one equals thirty- 
nine millionth: of aninch,. “bilteen hundred 
microns.” That’s the width ot from 


mv head: to apread out the rest of th 


f 20) hairs 
design ¥v lake © gymnasium 

Dana traces a red line from a black square 
toa green rectangle, symbols denoting tran 
sistors and their precisely mated 
tions. “Tt takes 100 calct hatin Lo position 
these rectangles properl We 
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Natlonal Geographic, October [982 
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production of memory chips, the fapanese take d 


so oct, his wish for the computing power of 

anew chip even while still designing it 
Indirectly but obligingly, the chip goes to 

its own rescue in the guise of computer- 


qided desicn, or CAD. A computer butt of 





earlier chips can store diagrams of transis- 
tors, rules on bow to link them, and data on 


the intended function of new chips, informa- 
tion that enables the computer to desicn a 
chip circuit, display it on a screen 


its operation, and reportits performance 
Resides 


pIolting transistors, computers 
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also route the interconnections among them. 
But no computer can yet calculate, in rea- 
sonable time, the optimun 
V LSI chip: Possible wiring patterns number 
in Lhe millions, so complex have chip designs 
hecome. Humans must still tecdiously debug 
therm- bugs—and with 
Video screens and attached electron pens 
reroute connections or regroup transistor: 
like buil 

By 1990 ambitious engineers expect to 


squeeze ten million transistors on the chip, 
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enlarging it shghtly and making Il as com- 
plexasacity nearly 1,000 miles square. How 
do vou build a megalopolis almost twice the 
size of Alaska? 

Manufacturing any chip is a pamstaking, 
protracted process. Just south of San Fran- 
cisco Bay, atthe Intel Corporation in silicon 
Valley, 1 found that it can take as long as 
three montis to Make & Microprocessor (see 
the article about Silicon Valley beginning on 
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“home miaric sinvolverd,” engineer Ralph 


Leftwich said as 1 pulled on a bagey white 
nylon jump suit, cap, and bootees. Void! ] 
was a conjurer’s illusion in my bunny suit, 
required fashion in the “clean rooms” where 
[Intel pioneered the microprocéseor in 1971 
and where filtered air holds fewer than 1M 
particles of dust or other contaminants per 
cubic foot, To a microscopic: chip circuit, 
motes are as menacing as boulders: 

In one clean roam, trays held razor-thin 
lien 4, afers, polished Mur Tar emoath and 
racked like diminutive records. They were 
slices of a sausapelike crystal grown from 


vat it contaminants 





' oy bee pee aed 
Inolten silicon so pure t 


were recheacts, there would be but 15 of 


them on earth. Such crvstals yield waters as 
large as five inches across; each water be- 
comes the base of hundreds of chips. 

Two things make silicon, # semiconduc 
tor, the favored material tor chips. Its ability 
to carry electricity can be precisely altered 
by iIngraiming its crystal structure with mea- 
sured amounts of chemical impurities, of 
dopants. And silicon surfaces can be conve- 
niently oxidized—rusted, in elfect—into an 
electrically insulating glaze. 

“Rips are sandwiches.” Ralph sail as | 
peered at a silvery oxidized wafer. He ex- 
pinned that techniques reminiscent of silk 
ecreening would stack and stencil the wafer 
with layers of insulation and crvstal, the 
crystal doped with infinitesimal pockets of 
impurities laid out in some 300 identical 
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chip-scale circuit patterns (pages 426-7) 
‘he impurities form conducting areas 
that overlap from top to bottom of a water 
By etcning windows’ between them, we cre- 
ate trans " Atthe end, with as many as 
12? detailed levels demanding interconnetc: 
tion, a wafer receives an aluminum coating 
and a final etch that leaves conducting fila 


ments invisible to the naked eve 
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4A new chip's ultrafine “wiring offers =o 
little entrée to its transistors that they defy 
individual quality testing. But their collec- 
tive performance ts judged as neecdlelike 
probes jab at metal pads on the rim of each 
chip on a wafer, running 10,000 electrical 
checks a second. Sound chips are diced from 
Wafers by a diamond saw, then bonded and 
wired to gold frames and sealed im small 
stubby plug-in 
pronis. Packaged, a wafer’s worth of chips 
looks like aswarm of black caterpillars 





Ceramic cases propped on 


HIS ELECTRONIC SPECIES shel- 

fer bi the clovens i a personal CoOmn- 

puter, and in their cocoon they might 

metamorphose into a journalist's tool 
i Ws as Pen OF note hook 


Cows and computers ore o profitable 


combination for Missourt dary fone 
fom Kessler, For 200 poturtds of milk 


doily, his cows should eat exoctly 35 
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so [fancy at home one day, unpackinga wife fromanother room. Flustered, [tell her 
vérsonal computer the size of a portable = truthfully: “Nothingtoit" 
ypewriter. And “floppy discs”: plastic plat- That maddening, flashing marker on the 
ers about the diameter of ‘sani records screen insists on action, ¢o [ yank the com- 
Ake cassette tapes, they're invisibly pat- puter’s plug. Asullenscan of the manual dis- 
erned With marnetic felis representing closes what's really needed: a concise chain 
niormation. Lo make the computer recep- of instructions—a program—telling the 
ive, there's a master disc. A’ shoe-box- computer what to do, step by step. In ms 


| 
| 
i 


shaped “disc drive” that I hook to the knotted | brain a light goes on, followed | 








computer sends information back and forth anotheron the screen 
between the disc and the computer's chips Prompted by the blinking marker, or cur- 
“Sip disc into drive,” directs & manual sor, Livpe a practice game program on the 
*Turnon power.” Thednve purrs, spinning computers keyboard. Now ine machine 
the diac. Itstops. Atopthe computer, inthe should display a dot, bouncing like a ball 
upper left of a LY screen—another attach back and forth across the screen 
ment—there now hovers a small square of It beeps instead, heralding anerror. I wive 
heht. Itb That's all the computer avery personal command not 
Minutes pass. “How's it going?’ callamy inany manual, then begin debureing 





pounds of grain, but often didn't. The diet of the cows, with electric eves in thelr feed 


CLES corte. tr ar iststoriz 2d sensors around their necks, can now be precisely monitored 


and controlled. Eve ry day, Ponners like Don Glo Vv OF Cero, Seoraska (above) 


email businessmen all—are meeting the future in the shape of oc home computer 
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CHOOSE.A STARTING POSITION FOR DOT 15 
upon the screen, good. Soare the commands 
[F DOT ON SCREEN, PLOT NEW DOT PUsl- 
TION and ERASE OLD POSITION. About two 
dozen other instructions look fine. Wait. I 
forgot ta type: MOVE DOT AGAIN. Short one 
step of logic in its program, COMmputer 
simply quit. As micht a Girmwakien cook 

miven-a recipe that fails to instruct: “Bake 
cake in 350° oven for 30 minutes.” 

Frustrated and chastened by this machine 
that demands finicky precision, T can see 
why last vear business and government paid 
an estimated four billion dollars for ready- 
made computer programs, or “software.” 
Why by 1990 we may need 1.5 million pro- 
frammers—-more than tires limes as many 
as todaw—to write Instructions for comput- 
ers that issue paychecks, run factories, end 
target nuclear missiles. And why h 
of programmers need Get is to dabad 
500,000 commands tor thent computers 
aboard the space shuttle 

Fortunately 
computers help swell a rising tide of off-the- 
shelf programs that make the machines 
‘user friendly.” Once only an ‘electronics 
hobbyist could master a personal comput- 
er—hby building it. But as the chip reshapes 
computers into consumer items—some 
desk-top models cost no more than TY sets, 
pocket computers even less—they must be 
simple enough for anyone to use. 

To budget money, for example. One pro- 
crim instantly shows a home buyer how 
changing interest rates affect house pay- 
ments, Or savings. Programs teacn, every- 
thing from arithmetic to zoology. (eume 
programs—pinhi nd chess and monster 
mazes—may number in the thousands 

Witha printer and a word-processing pro- 
gram, the computer [ usec to write this arti- 
cle shifts, copies, OF erases d word, line, 
paragraph, or page of text, to print cleanly 
edited’ manuscripts or letters. It also keeps 
files and corrects mispellings, Misspellings. 
Misspellings 








falling prices for personal 





T’S THE NATURE of computers, of 


course, to do these things electronically, 

by switching, storing, and transforming 

pulses of electricity. But humans cant 
understand sctrical stenals; 
comprehend nothing else. 
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Last rites for a great computer, | ILLLAC 
IV, which cost NASA 30 million dollars in 
1972, is disassembled for scrap (above), 
while co amaller, smarter, [)-million-dollor 


model waits in the wings at Ames Research 
Center in California. [LLLAC could 
nerform: millions of aerospoce-calculations 
ner second—arnd simultancously, But it 
consumed enough power to beht a small 
city and needed a maintenance crew of 20, 
Spurred by the chip, racing obsolescence 
and falling prices are causing used-compuler 
dealers, like Sonny /Monosson (right), te 
tear their hair. Co-nerner of American L'sed 
(Computer in Boston, Sonny pives the market 
only another year or two of survival 
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Yet we do communicate with comput- 
ers—by translating our numbers, Ictters, 
and symbols into a code of electrical pulses. 
In computers, by custom, a high-voltage 
electrical pulse represents the digit 1; a low- 
voltage signal stands for 0. Because this svs- 
tem is binary (it contains only two digits), the 
electrical pulses in a computer are called 
bits, from binary digits. 

Electrical pulses representing two digits 
may seem thin resource for expression, but 
Lincoln's eloquent Gettysburg Address was 
telegraphed across Civil War America with 
only a dot and a dash, the “bits” of Morse 
code. Similarly, ones and zeros can encode 
numbers, an alphabet, or even the informa- 
tion in. photographs and music. 

Many computers, including most person- 
al ones, digest information in chains of eight 
electrical pulses. These pulse strings— 
called bytes—<huttle through a computer's 
chips something like trains in a railroad 
ewitchyard. Since a byte consists of cight 
bits that may stand for either 1 or 0, the 
“cars” in one of these “trains” can be ar- 
ranged in 256 (2°) different. ways. That's 
more than enough combinations to repre- 
sent uniquely each letter, number, and 
punctuation mark needed for this article. Or 
to write the instructions enabling a comput- 
er to express and print it. 

To carry out instructions, a computer de- 
pends on its central processor; in personal 
computers this “brain” is a single chip—a 
microprocessor. If vou scanned this silicon 
sliver by microscope, you would notice what 
might be railroad tracks. These conduct "1" 
and “O”" electrical pulses, passing through 
the chip at nearly the speed of light. 

Alone, a microprocessor cannot hold all 
the data it needs and creates when working. 
So memory chips help out, Magnified, thev 
show transistors in intersecting rows and 
columns, recalling a city street map. This 
crid allows the microprocessor to assign a 
byte a unique “address” for instant storage 


Relic of the fifties, a 16K memory 
bank, spangled with vacuum tubes, 
makes on ungainly comparison with a 
L6K memory chip viewed through a 
microscope at the Computer /fuseum 
in Marlboro, Massachusetts, 


High-tech 
plossary 


Bit An abbreviation of 
bincry digit, one of the twin 
numbers—0 and |—usec 
fo encode curiguter data. A 
bit is expressed by o high 
or low eloctrical voltage 


Byte A group of eight 
hits used to encode a single 
letter, number, or somnbel. 


Chip. Asmal! pioce of 
silicon that is a complete 
hemiconductor device, 

or integrated circuit. 


EPROM (erasable 
programmable rend- 
only memory) A fype 

of memory in which stored 
Information con te crossed 
by ultraviolet light beamed 
ind window of the chip 
pockoge, EPROMs con be 


Gate This-term has hwo 
distinct mecnrittes in sertti- 
conductor techralogy: the 
controlling element of 
certain tronsisters, oro 
logic circuit that hos two 
or more inputs that control 
one output, 


Integrated circuit A 
semiconductor cincuit 
combining rmany 
electronic components in 
a single substrate, usually 
silicorL 


K Usually an abbreviation 
for kile (1,000). A LK memory 
chip, however, contami 1,024 
bite becouse it ia a birurry 
device based on powers of 2 
This a HK memory con store 
65,4536 bits of infomtion 
(i x 7024), 

LS! (large-scale 
integration) This term 

is penerally applied to 
integroted circuits containing 
frum 300 to perhaps 20,000 
logic putes, consisting of 


Pronsistors, or | O00 to 64000 


bits of memory 
Logic The fundamental 


principles and the connec- 


fon ef circuit elements for 
COP PUEOTION If Oornputers, 


Afusk A glass photo- 
graphic plate thot contains 
the circuit pattern wéed in the 
ailicon-chip folrication 
Precess- 


Memory chip <A sermt- 
conductor device that 
stores information in the 
fonn of electrical charges. 


Aftcroprocesaor An 
integrated circutt that 
provides in one chip 
fiinctions equivalent to 
those contcined in tiv 
central processing unit of 
ad computer. A micn- 
processor interprets and 
executes Putractions and 
Usually incorporates 
urithmetic capabilities anu 
PB ERRL ee PPT. 


meamnory) A meniory in 
which any piece of infor 
mation can be independently 
stored or retrieved, [te 
contents are oniy held 
temporarily, 


ROM (read-only memory) 
Amoanor chip in which — 
information is per: 
manently stored during 

the monufacturing process. 


cement whese electrical 
conmuctivity ts less 
than-thot of ¢ conductor, 
éuch as copper, anid 
greater than that ofan 
irisulator, such at glass 


Transistor A semiconductor 
device that.acts primarily 
either as an amplifter or 

a current switch, 


VLSI (very large-scale 
integration) Integrated 
circuits containing on the 
order of 20,000 logic eqtes, 
ar more than 64,000 bits 
of Mernory. 


Wafer A thin disk of 
semiconductor material 

on which mony chips are 
fabricated at one time. 

The chips ore subsaquentiy 
separated od packaged 
individually. 
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Lured into learning, children at Sesame 


Place, an educational-pioy park 

near Philadelphia, sharpen their muitth 
anid longudage aliits on “weer friendly 
computers. The first generation to grow 
up with computers, children of the 
eighties are taking to them with ao zed 
and skill that often ustounds thew 
narents. More thin (ust a powerful 
ferchine mid, computers foster a 
fechnoloeical fiteracy that witli help 
prepare children for careers 01 a 
computer-based soctety). Noting the 
mond writing on the wo, governments 
cirnouna the werta are conmurntting 


r a ; 
themselves (0 compiter education, 


and recall. Most often, a memory chip per- 
mits bytes to be retrieved individually, like 
the numbers ina telephone book. Some such 
random-access memory chips, or RAMs, 
can store the equivalent of four copies of the 
Declaration of Independence 





FOR JAPAN, the chip itself is a decila- 
ration of independence, In recent 
years Japanese electron ics «firms 
have adopted and refined U. 3. tech- 

nology to wih a global lead m RAMs, the 

Vital ‘cel of the computer industry. Japan's 

semiconductor samurai also have a reputa- 

tion for quality and sharp pricing, keys to 
surnival ina fiercely competitive 10-nlion- 
dollar work Pray fore hips. I glimpse part 
of itone day in Tokyo's Akihabara district 

This is no tranquil geisha quarter I'm 
wandering, but a garish electronics bazanr 

[fit hol 














in 
is nchio. you'll see it here, declares a 
shopkeeper, He sits nearly hidden in one of 
huncrecds of stalls crammed with everything 
electronic from cassette plavers to pocket 
computers, ballvhooed by huge banners in 
hat pink anc Lay-tslo orange 

Atmany stalls loose chips tumble like pelby 
beans from bins and boxes, Hobbyists paw 
through them; so co engimeers hunting com- 
petitors’ chins to study. Keepingtabsonan- 
val’s products isn't easy, for the Japanese 
output of electronic goods is huge: 16 million 
TVs, 16 million radios, and 55 million calcu- 
lators in.1981 alone 

“We face far keener competition in Japan 
than in the J. 5.," savs Dr. Matami Yasu- 
fuku,. executive cirector of Fuditsu Limited, 
Japan's largest computer company anda top 
chip producer, “We Japanese can't aiford to 
dump decoun t-priced ‘hips oversee: 

U.S. competitors claim the Ja ipanese 
have done just that, tocapture (70 perc ent at 
the world market for 644K RAMs, chips 2 
to store 65,546 bits of information “Ke 
stands for 1,024). The Defense Department 
worries that U. S. computers, weapons, and 
tclecommunications may grow dangerously 
dependent on the foreign memory chips 
Anxious not to provoke import quotas, the 
Japanese have cut chip exports and shifted 
some production to U.S. plants 

Yet Japan's chip makers remain ageres- 
sive. Recently they unveiled a new genera- 
tion of memory chip, with four times the 
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capacity of 64K RAMs. Their domestic chip 
plants @xpand rele 
have opened on Kyushu in the past few years 
that this southernmost.of Japan's main isles 
has been nicknamed Silicon Island 

LS. rivals, trying themselves to fain or 

Kpaay a Kyushu toehold, note that in the 
19705 Japan's influential Ministry for Inter 
national ‘Trade and Industry sponsored a 
national drive to end U.S. dominance in 
chips. And they complain of Japan's tax 
breaks, res¢arch subsidies, and cheap bans 
for domestic firms, proof to them that the 
Japanese will tolerate no threat to a com- 
modity as strategic as the chip. 

“We've gota few years of tough competi- 
tion ahead,” concedes Dr. Lewis M. Brans- 
comb, Vice president and chief scientist of 
thie epeclacnmu a Business ANlachines Cor 
poration, “as the Japanese exploit the fact 
that thes hate’s civeniniense interest to man- 
ufacturineg, sroductivity’ pe qj tv in the 
past 20 vears while Americans wet a ale ep 
at the wheel.” Nonetheless: “I'm much sure? 
of our ty to maich them in production 
and productivity than of their ability to 
match ws-in innovation.” 
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NNOVATION, Lately that word has tak- 
en on talismanic overtones in U.S. mi- 
rociectronics research. Small wonder 
considering some of the far-reaching 
changes brewing in the nature of the chip 
Desien: A «quad of engineers needed 158 
nonths to lay out Hewle card's micro- 
oes byt UnIVersils stuclents Are Tow 
learning to plan complex chips in far ees 
time, using new design principles devised b 
Professor Carver Niead of the Californi In. 
stitute of Technology and Lynn Conway of 
Lite * Oreyx el aaghowse 
significantly, chips designed in this new 
fashion ean organizational imsi¢hts that 
can simplify construction of “parallel pro- 
cessors, computers organized to cdo all steps 
of a task simultaneousiv, tike & factor 
Where evervone Works at once, 
Superco pases operate somewhat 
this now. In hours they nun calculations. 
long-range weather forecasts, for exam- 
pe a it other computers take days to fin- 
ith. Such speed is expensive; a Super init 
typically casts ten milhon dollars; But Dr 
Mead hetteves that with new chip designs 
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Adding another dimension to the video 


sorcery that already cops millions 
Atari Incorporated has acquired patents 
fo miadss-produce the hologram, a a-D 
Uttage produced with losers. J hough officials 
at the wortd’s largest video-game maker 
sav the idea still needs refinernent, thu 
computation of chip and taser has alread) 
resulted In Mulitary applications as well 
as computerized supermarket chechouts 
Some seven million American homes 
now have video games hooked up to their 
IVs, the beat plies, many feel, for this 
activity. Poo! holls of the new generation 
qguarter-pobbling video arcades raise fears 


of juvenile trmancy and theft, 
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supercomputers could be built small and 
cheap enouch to give one to every child. 

“The consequences would be awesome,” 

he predicts. “Kids could simulate with utter 
realism what it’s like to pilot a jet, flv by the 
rings of Saturn, or be jostled by the atoms 
banging around ina fluid. Think how kids 
raised with such computers would trans- 
form society, There's nothing they wouldn't 
believe they could handle.” 
* Manufacture: Shrinking microcircuits put 
a premium on new tools to make chips with 
exquisite precision, Atan IRM plant in east- 
ern New York, beams of electrons transfer 
chip designs directly from computers to wa- 
fers. And they doit with an accuracy compa- 
rableto a skipper holding his ship within S25 
feet of its course throughout a voyage from 
New York to New Orleans. 

Such beams have unmatched potential to 

pattern walers with mncredibly fine circuits. 
At the National Research and Resource Fa- 
cility for Submicron Structures at Cornell 
University, Dr. Michael Isaacson has 
carved into salt crystals letters so tiny that a 
40-volume encyclopedia could be written on 
achipthe size of a half-dollar. 
* Materials; Other sctentists try building 
chip circuits, atom by atom, of chemicals 
beamed at wafers. The goal of such “molec- 
ular beam epitaxy” is more transistors on 
chips, packed in three-dimensional rather 
than flat arravs. The process.can also sheet 
wafers with lavers of gallium and arsenic 
compounds that conduct electricity ten 
times as fast as silicon. 

The drive to cram more components on 
the chip may end in atest 
tube, says chemist Forrest-L. 

Carterofthe U. 3S. Naval 

Research Laboratory in 

Washington, D.C. Dr. Carter thinks that 
relatively soon molecule-size computer 
switches will be synthesized from inorganic 
chemicais, ike some drugs. Then, within 30 


Designed in a guroge #ic veors ago, 
Apple Hs-roll off a production line at 
Carrollton, Texas. Co-founders of Apple 
Computer, Inc., Steven Jobs and Stephen 
Wozniak seized the moment when 
muicroelectronics opened the way for 
mass-produced personal computers. 


Quantum 





leaps 
to the 
chip 








VACUUM 
TUBE 
TRIODE 





EARLY 
TRANSISTOR 


im, CONTROL CHARGE 
Eg TOGATE 








HE VACUUM tube 
wis the fragile plass 
controller and 
amplifier of electric 
tignals in early electronic 
computers. But the 
bulky tube gove off vast 
amotints of heat and 
often burned our. 
fts-cooler and more 
rugged successor, the 
frunsistor, was invented 
in 1947 of Bell Telephone 
Laboratories, Within a 
decode the device 
consisted of a speck of 
atlioon or germanium 
crystal encosed in a peo- 
size metal con (middle}. 
Still shrinking, 
trorsisiors—some now 
smoatler than a 
bacterium—can switch 
signals in billionths of 
a second and take 
virtually no power to 
rum. This transistor 
(below) contains two 
regions: treated with 
negative phosphorous 
atoms (green), A 
positive contre! charge 
(left) entering the 
polysilicon gate fred) 
attracts electrons from 
the phosphorous- 
treated areas to form a 
bridge across the gap 
(white anow), allowing 
incoming pulses to 
puss and emerge on 
corinmand. 
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years, we could be jamming a cubic centi- 
meter “with a million billion molecular 
switches, more, probably, than all transis- 
torsever made.” 

From Bell Telephone Laboratories scien- 
tist Andrew Bobeck has come the magnetic 
bubble memory. On this chip, bubble- 
shaped magnetic areas in a film of garnet 
crystal store such computerized messages 
as, “We're sorry, but the number you have 
reached has been changed to... .” One day, 
Babeck told me, a bubble chip the size of a 
postage stamp will hold the contents of a 
small phone book. 

Researchers at Bell Labs, IRM, and else- 
where are refining Josephson junctions— 
électronic switches mace of metals that lose 
all resistance to electric current when-chilled 
to near absolute zero. Chips with these de- 
vices can switch signals in seven-trillionths 
of a second, presaging ultrafast telephone 
switching equipment, or a refrigerated 
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HE CHIP hos taken the 
| tick out of the wristwatch 

dnd embellished tft with 
calculators, calendars, and 
dalorms. In the color-coded 
mechanical watch (i) the 
repetitive motion of a 
balance wheel forange, 
uppermost) is tumed inte 
units of time through a gear 
train (purple) and a pacing 


Lhip 


wrist 


supercomputer. Its chilled circuits could be 
packed into the volume of a grapefruit, cut- 
ting travel time for signals and enabling the 
machine to carry out 60 million instructions 
a second, ten times as many as current high- 
performance computers 

IBM hopes to build a prototype in a few 
years. “Could it be of commercial signifi- 
cance?” IBM's Dr. Branscomb baited me. 
“T'll tell you in the 1990s." 


¥ THEN the Japanese may have cre- 
ated athinkingcomputer. Memory- 

chip successes have inspired the 
Ministry for International Trade 

and Industry to launch work on a machine 
that may win Japan command of the techno- 
logical revolution being sparked by the chip. 
In Tokyo, MIT! official Sozaburo Oka- 
matsu told me: “Because we have only limit- 
ed natural resources, we need a Japanese 
technological lead to earn moncy for food, 
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device colled an escape wheel 
(olen orange) thot is powered 
by the stored energy of a 
mainspring (blue). These 
components have their 
counterparts—similarty 
colored—in the quart=-crystat 
watch (2). Batteries replace 
the mainspring as a power 
source, The escape and 
batante wheels are replaced by 


a quart: crystal (orange} (3), 
which oscillates ot a frequency 
of 32,768 pulses per second. 
Circuits (4) halve the pulses 
LS times to arrive at 

intervals of ome second. In the 
stopwatch mode (5) pulses 
from the fifth circuit divide the 
frequency of 1,024 by tens, to 
arrive af approximate 1Oths 
ond 100ths of a second, 
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The chip also controls the 
digital display (6). Miilions of 
microscopic figuid crystals. 
float between a grid work of 
electrodes (7) that can form 
oll numbers. When the 
electrodes are charged, 
creating.an electric field, the 
crystals line up in opposition to 
the surfoce polarizing fiom to 
produce o display for a watch. 


oil, and coal, Until recently, we chased for- 
eign technology, but this time we'll pioneer a 
second computerrevolution, liwedon't, we 
won tsurvive.” 

MITI expects to have a prototype of the 
thinking computer by 1990, and a commer- 
cial product about five years later, “It will be 
easy to use,” Okamatsu projected. “By rec- 
ognizing natural speech and written lan- 
guage, it will translate and type documents 
automatically. All you'll have to do is speak 
a command. If the machine docsn't under- 
stand, it will talk—ask questions. It will 
draw inferences and make its own judg- 
ments, based on knowledge of meanings as 
well as of numbers. It will learn too, by re- 
calling and studying its errors.” 

This vision of artificial intelligence—ma- 
chines acting in Ways humans regard as in- 
telligent—unnerved me, so | sought out 
computer scientist Edward Feigenbaum at 
Stanford University. The Japanese, too, 
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had asked his opinion of the thinking- 
computer project. 

“I told them it was the right idea at the 
right time,” he said. “Artificial intelligence 
is a great scientific challenge: The more peo- 
ple working on AJ, the better,” 

Artificial intelligence is as much art as sc}- 
ence. Under Dr. Feigenbaum, “knowledge 
engineers” tease from humanexperts factual 
knowledge and the sometimes unrecognized 
rules of thumb they use to apply it, Encoded 
in programs, such information already al- 
lows computers to plan genetics experi- 
ments, deduce the structure of molecules, 
and diagnose diseases. 

Future “expert systems” may advise chip 
designers, soldiers whoa must troubleshoot 
complex weapons, even plant lovers, as 
the programs gradually become everyday 
consultants. “Imagine one helping you 
nurse your sick houseplants,” suggested Dr. 
Feigenbaum. 
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Atthe University of Pittsburgh, computer 
scientist Harry Pople and internal-meclicine 
specialist Jack D. Myers have created Cadu- 
Ceus, a program that catalogs more diseases 
than a doctor could possibly remember and 
that enables a computer to combine facts 
and judgment and make a multiple diagno- 
eis. “Like your brain, it can shilt- gears from 
disease to disease,” Dr, Myers told me, “Tl 
show vou, — 





Beyond silicen, and tito tie readin of 
thot is where scientists like 


motels : 
Dr. Forrest Carter of the Naval Ppa 
Laboratory in. Wash ington, DB. i (above), 
expect to find the ultimate switching 
Tasyvnthetic protenms na 

hen provide.a framework fora 

At Kirtland Air Force Base in New 
Mfevico, planes ore tested under @ simulator 
for their vulnerability to EWP. An 


ele CTromcgriciie puls pomitted ny ik 


Seyice Others fer 


“hiochip, 


- re : = bie ns fe a l ck ee 
nuclear explosion could cripple electronics 
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Into a computer went details about an 
elderly man rushed one nicht to the 
sitv hospital. He'd awakened panicky and 
short of breath. Heart attackr “My first 
guess,” sand Dir, Mvers 

Snake rng the case—no chest 
r heart attack, blood pressure nor- 
mal, a ree of chabetes—the computer 
Weighed and momentaniy set aside more 
thin a 
cage about a prime suspect 
BETES MELLITUS 

The computer asked about the 
hloocd-sugar level, Quite high. Ttasked other 
questions te clinch matters, then announced 
CONCLUDE: DIABETES MELLITUS 

More questions probed breathing sounds, 
heart murmurs, haat »% Tavs In min- 
utes the computer also judged the patient a 
heart-attack His doctor ica, 1 taken 
days to decide as much, with doubts 

In complex or Caduceus 
make: a sounder diagnosis than general 
practitioners, says Dr Myers, and almast 
always agrees with the specialist who has 
time to study a patient severy svmptom. At 
ter more testing, Caduceus could become a 
common doctor's adviser, and may even 
lower medical costs as physicians prescribe 
fewer but more suitable tests to answer 4 
computers questions about patients 

Also in Piusburgh, Nebelist Herbert A 
Simon teaches computers sweet reason with 
a program that seeks orderly patterns in ir- 
regular data and thereby hits on predictable 
laws of nature. This approximates the intu 
itive thinking of human scientis 

Named tor Ehzabethan hilaseher anid 
scientist Sir Francis Bacon, the program has 
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nthy reciscovered law 
tary motion and electrical resistance, as 
wellas the concept of atomic weight Could 
Bacon discover an unknown natural law? 

“Maybe, but the main goal 
how the mind works,” Dr. Simon told me al 
Carnegie-Mellon University. “I grew upina 
computerless world,” he said, “amid vague 
ideasabout thought and the brain. Comput- 
ers, when you try to program them to act like 
us, shed great light on such things.” 

1nd couldacomputer, lasked, win acNo- 
bel prize? “The Nobel Committee may yet 
have to think about that.” 

Wherever the discussion turns tothinking 


learning 
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machines, the name Marvin Minsky comes 
up. Professor of computer science at Massa- 
chusetts Institute of Technology, he believes 
self-conscious and truly intelligent comput 
ers and robots are a distant certainty. They 
mav be as inscrutable as humans, he adds 

‘The notion that computers do only what 
theyre told is misleading. If you can't tel a 
Compute Fr now he Sl 1a co something Vou 
program it to try many approaches. If some- 
vs the machine cid a5 told, thats 
ambigunus—vou dich tapecify and couldn't 
know which approach it 
That doesn't necessarily mean we can’ 
trol an intelligent computer, just 
won't always know every detail of what it 
has in mind.” 
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HAT PROSPEC ] may upset some 
adults, but children would likely take 
it in stride, as they have the more than 
100,000 personal computers and com 
puter terminals in U. 5. classrooms. 

As the chip has cut their cost and ac- 
vanced their use in schools, personal com: 
puters have refueled an old debate about the 
value and purpose of teaching machines. In 
Minnesota, where nearly all children 6 to 18 
attend schools equipped with chissroom 
computers, | saw third graders use one for 
rote grammar drill, The machine freed their 
teacher for true teaching, but it somehow 
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f school computers has been barely tapped, 
dished to present subjects that boost analytic 
skills or to make children computer liter- 
ate—able to run computers and grasp their 
impact on socety. Gy that measure, most 
kids still grow up computer dropouts, poss- 
hiv dooming them to be “know nots.” 

“The chip is remaking this into a world 
where information ts literally wealth,” savs 
Peter Schwarte, tormer head of Future 
Studies at SRI International, a Califorma 
think tank. “Without equal skill in using 
computers to get and employ information, 
people may divide into ‘knows’ and “know 
nots and suffer or prosper accordingly.” 

These cares have yet to burden Stacey, a 
second graderat PS. 41in New York City, | 
Watched as she giggled and pecked at the 
kevboard of a personal computer loaned by 
the LOXGO Computer Learning Center, also 
iInJwew York. Soon the computer was draw- 
ing triangles within triangles, and Stacey 
was challenging a classmate to find them all. 

Afterward, at the center. I confessed to 
associate director Dr. Robert W. Lawler my 
chagrinat seeing seven-vear-olds jugie ab- 
stractions that had nearly bested mein high- 
school geometry. It’s not 
assured me, for a child with a computer to 
learn more at a younger age 
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“But the profoundest effect of computers 
on children,” he went on, “may be to make 
them reflect on /row they think.” As Stacey 
had told me, nodding at her. computer 
screen, “ltry tomake it ike my heart sees 1.” 

On another front—a_ battlefront—chil- 
dren are dueling robots, blasting missiles, 
and zapping aliens in mock clashes pro- 
crammed into video-game chips. Perhaps as 
many as 30 billion quarters are fed annually 
into coin-operated video games; that they 
tempt children to truancy or theft any more 
than other pastimes is, according to the in- 
dustry, an unfounded fear. 

Versions for home TV and new emphasis 
on strategy over mayhem blunt most objec- 
tions to video games. Some seven million 
U.S. households have them now, and Atari 
Incorporated, the world's largest maker of 
video games, expects that number to atleast 
triple before finally peaking. 

U.S. Army tank gun crews have also 
been toying with the chip, built mito training 


that diversion, the simulators stir aggressive 
impulses, and troops gladly practice more, 
without the peril and expense of real tank 
Maneuvers, 





OBOT SOLDIERS have no place tn 

Pentagon planning yet, but the 

Army will soon test a robot ammu- 

nition handler with chips for a 

“brain.” A amechanical arm flexing hydrau- 

lic “muscles” and a pneumatic gripper 

“hand,” it will hoist and arm 200-pound 

howitzer shells, duty that now fatigues and 
endangers four Gls. 

Cosmetically, today’s robots jag heght- 
years behind the sleck androids of science 
fiction. Yet in dozens of industries chip- 
smart robots draw admiring-looks for rais- 
ing productivity as they tirelessly paint cars, 
weld ships, feed forges, and more. The hulk- 
ing “steel collar workers” toiling in such jobs 
resemble counterbalanced beams set on 
boxes full of electronics, Other, smaller ro- 
bot arms have shoulcer, elbow, and wrist 
joints nimble enough to assemble electric 
motors or tiggle dainty light bulbs into auto- 
mobile instrument panels. Some machines 
have more finesse, but none match the ver- 
satility of a robot: All it needs to switch jobs 
isanew tool at the end of its arm and anew 
program in its chips 

so an electrician tells me ata Chrysler as- 
sembly plant in Delaware. He oversees 30 


As 
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robot welders and unselfconsciously calls 
them his. They crane and thrust like giant, 
long-necked vultures, made restive and 
quizzical by the skeletal car frames passing 
their perches. In two rows they seesaw over 
the steel bodies, diltzently and ftastidiously 
rripping them in C-shaped beaks. Air hoses 
hiss and convulse, the long necks shiver, 
and the snouts froth white sparks, wringing 
crackling arcs of heat and light from the 
clamped, welded steel. 

Where once 30 men sweated to weld 60 
cars an hour, the faster robots now handle as 
many as 100, and the electrician has time to 
smoke his pipe. Waving it at the robots, he 
save theyre more consistent too. “Li they 
weld right the first time, they weld nght ev- 
ery ime, Mondays and Fridays included.” 

I heard more praise at a General Motors 
plant in Ohio: Robots work overtime with- 
out extra pay, cut defects and waste, never 
strike. ... Ll also saw robots measure car- 
door openings with laser “eyes,” one of 
many additions—tactile sensors, TV cam- 
eras, infrared probes—making robots in- 
creasingly productive. So much £o that by 
1990 GM hopes to be using ten times the 
1,600 robots it has today 





Machines that think? "No reason we can't 
build them,” savs Stanford professor Dr. fohn 
McCarthy (above). Lite MIT professor Dr, 
Marvin Minsky (left), he hopes one dir to see 
robots programmed with conumon sense. 

Other artificial intelhgence, or AD, experts 
include Drs. Allen Newell fright, at left) and 
Herbert Stmon of Camegite-Mellon University. 
Computer logic, they suggest, mov help us better 
understand the workings of the human mini. 


The Chip: Electronic Mini-marvel 


Manufacturers and engineers talk more 
and more of fully automated factories, mak- 
ing computer-designed goods with mass- 
production economy and the distinction of 
custom detail, The Boeing Commercial Air- 
plane Company is taking off that way now, 
lofted by the chip's cheap computing power 
Filling orders for ten jets, each with unique 
seating, Boeing builds themall together, but 
to computer-customized blueprints. It's 
easy. because a robotlike device drills holes 
wherever wanted with just a change in pro- 
gram, dictated by a design computer. 

Today's most advanced iactory may be in 
Japan. In the Fanuc Ltd. plant near Mount 
Fuii, l saw unattended carts glide to auto- 
Matic storage racks, accept metal blocks, 
and then roll te robots; they loaded the metal 
into unmanned drill presses and lathes to be 
shaped into parts for more computerized 
tools and robots. Onashop floor bigger than 
atootball held I saw but 15 human workers. 

Japan claims roughly half the world's 
25,000 orso robots, and Dr. James 5. Albus, 
a robotics expert at the U.S. National Bu- 
reau of Standards, likens that technological 
head start to an earlier one: “Japan has given 
us another Sputnik.” 
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Mulling the U.S. robot revolution com- 
ing in reply—and the jobs that will inevita- 
bly cdisappear—MIT automation researcher 
Harley Shaiken cautions that robots and the 
chip differ in a major way from previous 
Waves of mechanization. 

“This technolocv affects offices as well as 
factories,” he told me. “It creates a potential 
economic Vise: One jaw shoves people from 
the plant, and the other limits their shift to 
white-collar jobs.” Shaiken concludes that 
without retraining programs and new jobs, 
we invite severe ¢conomic dislocations 

“We're creating jobs in the long run,” re- 
sponds Stanlev Poicyn, president of the Ko- 
bot Institute of America and senior vice 
president of Unimation, Inc., a major pro- 
ducer of robots, This nation has only about 
6,000 now, he notes, adding that to meet de- 
mand for more, the robotics industry itself 
will hire great.numbers of workers. 

Then there are the new job markets ro- 
bots will open, like deep-sea mining. Or re- 
pair of home robots, In five years, predicts 
Polevn, the first modestly useful but very ex- 
nensive ones should be housebroken 


NOTHER FIXTURE of futuristic 
forecasts—the electronic newspa- 
per—is already here. More than a 
| doven dailies now publish an edi- 
tion without cutting a tree or inking a press, 

“Vou can't give a kid separate editions for 
the lawvers,; laborers, and housewives on his 
paper route,” points out Elizabeth Loker, 
who helped develop an electronic edition of 
the Washingtom Post. It goes out over tele- 
phone lines to personal computers, and sub- 
scribers choose what they'll read from a 
menu on their screens, instead of hefting an 
entire paper off the front step. “Electronic 
delivery lets every reader assembit his own 
newspaper,” says Loker. 

Reading news ona computer screen tforan 
hourly fee can tax the eves and the wallet: 
an ¢lectronic version of a 25-cent paper 





Uncomplaining workers, robots ata 
Chrysler plant in Newark, Delaware, cost 
£100,000 each. A single robot can perform. a 
doren or more different spot-weids with 
greater precision than ¢ hioman, But many of 
the nation's 24 million industrial workers 


are wary of increasing automation 
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could easily cost ten dollars. But publishers 
believe that shoppers will pay for up-to-the- 
minute advertising, a money-maker that 
also attracts the American Telephone and 
Telegraph Company. A possible future rival 
of newspapers, AT&T has already tested an 
electronic edition of the Yellow Pages. 

At Bell Labs, the research arm of AT&T, 
I learned a primary cause of such changes 
“Each time microelectronics cuts comput 
ing costs by a factor of ten,” explamed Dr. 
John 5. Mayo, executive vice president for 
network systems, “it opens a vast array of 
things that were once uneconomic.” 

Like the teleterminal Dr. Mayo showed 
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mera combination telephone and computer 
terminal, with a compact keyboard and 


sCreet 


The desk-top device logs. his ap- 


paintments, finds phone numbers, makes 


calls series anc receives MEMOS, anc cis- 
nlavs files—all ai the tap of.a few buttons 

Though expenmental, Bell's teleterminal 
CXC] liftes the chip's power to alter the wav 
ete i Work OF CVen VW here TA WA ork 

“In 20 years & Significant number of us 
not just crattsmen or entrepreneurs—will 
work at home, using computers and dealing 
with our offices by electronic mail,” says 
Dr, Margrethe H. Olson. Lhe New York 


University protessor advises corporations 
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considering how to attract or keep workers 
who dishike commuting, have small chil- 
dren, or are homebound by handicans. 

Some bank and insurance Company em- 
now, a trend, Dr 
Oléon told me, with subtle implications 
“The nine-to-five workday will grow artifi- 
cial. Sick leave, vacation, and pension poli- 
cies will change. So will the separation of 
work and family and the concept of leisure 
what vou do with it, and when.” 

At Columbia University, professor of 
public law and government Alan F. Westin 
spoke of a potentially worrisome aspect of 


working with the chip 


plovees “telecommute” 


OMe 


“Word processors and computer termi- 
nals can keep us under surveillance,” he 
said. “A boss can know how many key- 
strokes a secretary makes in a minute, hour, 
or day. At insensitive companies new tech- 
nology may be an opportunity to grip work- 
ers totally.” 

A decade ago Dr. Westin headed national 
studies of inquisitive centralized computer 
data banks, research that led to new federal 
privacy laws. He sees another challenge to 
our privacy in this decade. 

“With personal computers and two-way 
TY.” hé said, “we'll create a wealth of per- 
sonal information and scarcely notice it 
leaving the house. We'll bank at home, hook 
up to electronic security svstems, and con- 
nect to automatic climate controllers, The 
TV will know what X-rated movies we 
watch. There will be tremendous incentive 
to record this information for market re- 
search or sale.” 

While some ponder how to shield sensi- 
tive information lodged in the ubiquitous 
chip, others contrive to tap it—for revenge, 
for fun, for profit. All three motives have fiz- 
ured in computer crimes. 

Computers are woefully corruptible: 
Files can be altered, unauthorized com- 
mands can be added to programs, and legiti- 
mate ones misused, often without 
discovery. Nor does this take great skill: In 
tesis, amateurs have penetrated the ce- 
fenses of even classified military computers. 

Inrecent years experts have put the cost of 
push-button capers at 100 million to.6.5 bil- 
lion dollars annually. But undetected and 
unreported computer crimes make estimates 
suspect, cautions one authority, Donn B. 
Parker, He calculates that known computer 
frauds—a limited sample—typically cost 
their victims about half a million dollars. 
And the potential for plunder is sobering: 
Daily now, banks transfer more than 500 bil- 
lion dollars around the U.S. by computer. 

Electronic lawbreakers may hit harder 
and more often in the future, as personal 
computers multiply the means to penetrate 


computer systems and dramatically in- 
crease the number of people familiar with 
them. Drug runners and bookmakers al- 
ready use personal computers, and other or- 
ganized criminals will likely make them 
putright accomplices. 

Teenagers, as easily as if vandalizing 
empty houses, have wrought long-distance 
havoc with their keyboards, Using tele- 
phone lines as a link, two California boys 
tampered with racehorse and greyhound 
pedigrees stored in acomputer in Kentucky, 
and fora time the files of some Canadian cor- 
porations were an open book to youngsters 
at school computers in Manhattan. 


HILDREN OF THEIR TIME, you 

may lament, making mischief im a 

fashion ushered in with incredible 

rapidity by the chip. With such 

swiftness that you may conclude a revolu- 
tion in our livesis well under way. 

Yet it has hardly begun. In decades to 
come the technology of this age of the chip 
will surely seem minor, gradually dwarfed 
by its sweeping social effects. 

Some will come as we:put the chip to new 
uses. Chips aside, the latest artificial limbs 
and organs are not fundamentally new—un- 
like the microcircuits some scientists specu- 
late we may one day implant in our heads to 
augment our intelligence. 

Aswell, the chip willadd new dimensions 
to old social issues. In an economy based on 
robots, how will we share wealth, now com- 
monly distributed in the form of jobs? 

Deepest change of all, the chip will alter 
our self-image. Apes that master sign lan- 
ruage and use tools have already shaken the 
idea that to have ideas isto be human, a view 
likely to decline even further if machines too 
begin thinking. 

Such profound adjustments seem to be 
the unavoidable and unsettling price of liv- 
ing in the age of the chip. But not too great a 
price, for in paying it we stand to gain the 
benefit of exercising some of our best vir- 
tues: patience, flexibility, wisdom. 0] 


Computer-human interface finds literal expression in Berkeley, California, 
during a word-processing sales promotion. Computer-cssisted accounting, 
marketing, and thyrping- spell greater productivity in offices. around the world— 
part of an electronics revolution still in its infancy, 
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TLICON VALLEY appears on no 
map, but this former California 
prune patch, an hour's drive 
south of San Francisco, is the 
heartland of an electronics revo- 
lution that may prove as far- 
reaching as the industrial revolution of the 
LOLA century. 

It isa place where fast fortunes are made, 
corporate head-hunting is profitable sport, 
and seven-day workweeks send cutting- 
edge technology tumbling over itselt tn its 
competitive rush to the marketplace. 

Not surprisingly, flying—fast, challeng- 
ing, ancl risky—is a sport that appeals pow- 
erfully to Silicon Valley men such as Hob 
Novce, Who snatches every chance to fly his 
twin-engine Turbo Commander to Aspen to 
ski, to his Intel plant in Phoenix, of just to 
wheel in the sky around Silicon Valley. 

Atage 54, he ts one of the grand old menof 
an industry so young that its pioneers are 
scarcely in their 50s, yet so powerful that itis 
fast becoming known as the oil business of 
the eighties. Noyce had a key role in invent- 
ing the integrated circuit, the tiny computer 
chip that is the brains and basic building 
block of virtually all of today’s electronic 
equipment, providing the quantum leap 
that created much of the wealth that spreads 
below his wings in a golden tide of purring 
Mercedes-Benzes and half-million-dollar 
homes in the hills. From the air the valley it- 
self, with its grid of roads and rectangular 
buildings, has taken on the look of an inte- 
grated circuit. 

Fifty years ago it was a landscape of or- 
chards supplying half of the world's dried 
prunes. Even through the sixties, it bloomed 
with plums, pears, apricots, and cherries, 
one of the nation’s most bountiful agricul- 
tural regions, Today only 13 ,000-acres of or- 
chards survive out of an original 100,000, 
Ry the late 1960s, as industry surpassed ag- 
riculture as Santa Clara County's economic 
base, buildings of the vallev’s many semi- 
conductor companies were beginning to fill 
the region from Palo Alto to San Jose, named 
in L980 as the nation’s fastest growing city, 

Yet this dynamic growth happens be- 
hind a deceptively sedate facade. Driving 
through Silicon Valley, I am flanked 
by a monotone sprawl of low rectangular 
buildings, on which corporate nameplates 








HIGH TECH, 


HIGH RISK, AND 


HIGH LIFE IN 
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Computer-age booty, $50,000 
worth of silicon semiconductors, or 
chips, were recovered from 

thieves bert on selling the meager 
gold built into these tiny devices 
that have revolutionized 
clectronics. 

Industrial heats reaped 
perhaps 20 million dollars toast year 
from firms in California's Silicon 
Valley, nickname for the high-tech 
empire reigning in the Santa 
Clara Valley south of San 
Francisco. Thriving in o heady 
swirl of enginecring genius and 
entrepreneurial gambles, Silicon 
Valley now faces problems sired by 
wildfire success—and tough 
competition from Japan. 
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display fusions of high-technology. words 
that cive few clues asto what goes on mnside 
Siltec, Avantek, Intersil, Signetics, Intel, 
Synertek. Inside, an intense concentration 
of brains, innovation, and enterprising zeal 
creates products that haye captured one- 
fifth of the estimated 16-billion-collar 
worldwide semiconductor market. And, de- 
epite recession, more of the aggressive little 
start-up companies that are the vallev's 
backbone are constantly being born. 

Befriending the computer, and putting 
it to work and play in-daily life a decade be- 
fore most of us found the courage to touch a 
kevboard, Silicon Valley and its families 
may well be a glimpse of a computer-anc- 
communications culture that i= the proto- 
type of the future 

The freewheeling egalitarianism that has 
replaced the rural pace is nowhere more 
visible than at Intel, one of the valley's 
most Innovative semiconductor COTM) Pellets 
Leiure-time pilot Bob Neovee, a physicist, 
and Grordon Moore, a chemist, run intel 
from modest cubicles separated from a sur- 
rounding sea of cubicles only by head-hich 
movable partitions. Here, at the highest ex- 
ecutive level, sport shirts and accessibility 
have replaced corporate pinstripes and 
wood-paneled boardrooms, Novee save of 
his Spartan habitat, “It makes vou feel a> if 
vou're in touch with what's going on.” 

The“Intel culture,” as they call it, fanned 
with messianic zeal by co-founder Andy 
rove, has produced the microprocessor, an 
all-purpose “computer on a chip” that can 
he adapted to infinite uses, the chip that 
onened the era of personal computers 

This innovative spirit not only is the life- 
blood of Silicon Valley but also may be the 
kev torts survival in an increasingly intense 
trade War with Japan, the competitor it per- 
celves as a mortal threat in the international 
mairketpiace: Maintaining Silicon Valley's 
creative lead as chips grow so complex that 
computers increasingly help design them 1s 
one of Noyce's principal challenges. With 
a certain wistiulness for the days of the 








Sein Francisco-based free lance Moira Johnston 
yained national recognition in 1978 with a noted 
aruicle about tire safety. She aleo authored the 
Miay 1979 NATIONAL GEOGRAPHIC article on 
California's Napa Valles 
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Brains behind the boom of Silicon 
Volley include one of the inventors of the 
intugrated circuit, Bob Novee (left, at 
right), vice-chairman and co-founder af 
fntel, and Ted Hoff, who created the 
microprocessor. President of ASK 
Computer Systems, Sandy Kurtzig 

(top) parloved her ideas for computes 
software into a 74-million-dollar 
business, Co-founder of Apple Computer, 
27-year-old Steven fobs {middle} wheels 
os chairman of the fastest growing 
company in recent UL, &. histary 
Aggressive salesmanship helped build the 
fortune of Advanced Micro Devices, 
hooded by ferry Sanders (above) 
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individual breakthrough, he says, “vow its 
a team effort. In 1970 Federico 
siened the 4004 microprocessorchip by him 
self at. Intel in nine months; our 32-bit 
microprocessor took 1 

Bit the endin 
treprencur 


from Sandy Kurtzig as she told me, “I have 
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idual can still star as an en- 
Competitive energy vibrated 
taken a bet that ASK Computer Systems 
will be doing 100 million dollars In annual 
stilesiniour years. Wewii. >haring aquiet 
brunch after tennis with her husband, Arie, 
a research manager at Hewlett-Packard, 


and their two young sons, this lively bru- 


nette tn stack: and sweater 6 president o 
ASE. which she founded with 52,000 in the 
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back bedroom of her apartment in 197. 
since ASK went public last year, the worth 
of the companys StOcK Nas soured 
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whose tyvpewriter-size instrument ts pio- 
neering the incorporation of the computer 
into daily life, bristles a little, too, as he re- 
minds, “We'd rather call the Apple a per- 
sonal than a home computer.” 

Although 198] and 1982 have been the 
“vears of the personal computer,” with gi- 
ants like [IBM jumping into the market and 
about two million now in use in the United 
States, predictions that computers would be 
the nerve centers of our homes by the early 
1980s have proved premature. 

‘It's no more difficult than learning to 
cook, but people are afraid they can't handle 
it,” savs Jobs's Silicon Valley neighbor Dan 
Fylstra, whose VisiCorp sottware packages 
are simple enough for use in the home. The 
machines are just not yet “user friendly” 
enough. Though research labs all over the 
valley are struggling to solve the elusive 
problem of speech recognition, weare along 
way from marketing a computer that can 
respond to ordinary conversation—the ulti- 
mate friendliness. 

So Jobs and his growing host of competi- 
tors have directed their sales efforts to office 
uses. Hut the Apple has inspired a dedicated 
cult of hard-core enthusiasts who trace new 
uses for the computer in the columns of 
Apple magazines; one engineer has pro- 
crammed hie Apple to activate a small mo- 
tor that rocks the crib when his colicky baby 
cries or wriggles. And Jobs has become a po- 
tent role model fora new breed of bright kids 


who are writing and selling software pro- 
grams and, with their arcane computer 
skills, gaining the prestige formerly tasted 
only by the high-school football team 

Over herb tea in a vegetarian restaurant, 
Jobs explained to me, “For us, computers 
have alwavs been around. That's what sepa- 
rates us cuvs from vou guys. You were born 
B.C ,—Betfore Computers. And it's because 
of this place. l was born here. When I was 
14, l was asking famous computer engineers 
here questions. Apple came out of the micro- 
processor, created in this valley just five 
miles from here.” 

Jobs's passion has paid off handsomely 
With Steve Wozniak he built his first Apple 
in 1976 in his parents’ Los Altos garage be- 
cause they couldn't afford to buy a comput- 
er; now he owns Apple Computer stock 
worth 100 million dollars: While the chip 
companies suffered this spring, Apple’s rev- 
enues soared 81 percent over last year s, Ap- 
ple now occupies 22 buildings in Silicon 
Valley and plants in ‘Texas, Singapore, and 
Ireland, which is bidding to become Eu- 
rope's Silicon Valley 

Although Jobs drives the requisite Mer- 
cedes, success seems not to have spoiled the 
first folk hero of the computer age. In plaid 
shirt and jeans, he still prefers, asa friend 
said, “todrive his motorcycle to my place, sit 
around and drink wine, and talk.about what 
we re going to do when we grow up. 

The excitement of Apple's presence in 
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Cupertino has touched the district school 
system. Here children are introduced to 
computers.as early as the first grade. 

Bobby Goodson, the school district's 
computer specialist, believes computer lit- 
eracy is going to be the next great crisis in 
education. “lf kids don’t understand com- 
puters, haw can they handlethe future?” she 
asked, as she restrained a clas: of seven- 
vear-olds eager to get their hands on a com- 
pater for the first time. 

A litthe girl with pigtails hunches over the 
keyboard, fiercely concentrating on follow- 
ing Mrs. G;o0dson's instructions, “Type in 
‘10 PRINT “BARBARA.” * Now type ‘RUN."” 
Her name pops up on the screen. Bouncing 
with delight, she rushes ahead to execute the 
next instruction. BARBARA fills the screen 
and begins repeating in relentless rows. Bar- 
bara looks up, awed by her own power. She 
has entered the computer age with the ease 
of skipping rope, 

“The broad integration into society, 
though, is going to be a 10- or 15-year pro- 
cess," suvs Jobs. “But ! believe we are al- 
ready making a little ding in the universe.” 


Not All Share the Good Life 


The social impact and the profits, Jobs 
notes, scarcely touch the lives of the 120,000 
people who work on Silicon Valley's assem- 
bly lines. Mostof those who live inethnically 
mixed east San Jose—hblack, Hispanic, and 
about 18,000 Vietnamese and other Asian 
refugees—cannot afford to own a home. 

But the opportunity that lures entrepre- 
neurs gives some workers, too, a crack at 
the California dream, Secure in a comfort- 
able home in Cupertino with her husband 
—Thanh, a computer engineer—Tien 
Neuven, a gentle beauty with lush black 
hair pulled into a topknot, relives her escape 
from Vietnam in 1975. 

We left with nothing. | had just the 
slacks and blouse I had on, My father feared 
that when the Communists came, they 
would kill the whole family. The police 
nut us—miy puirents, my three sisters, my 
younger brother—on a barge in the Saigon 
River with no shelter, no food, no drink. A 
tugboat pulled us tothe open sea toan Amer- 
ican ship we shared with 20,000 people. We 
slept on deck. My older sister, Dao, almost 
died of flu.” 


470 


Brought to Silicon Valley by the pastor of 
a suburban church, Tien and Dao had as- 
sembly jobs within ten days. They found the 
route to upward mobility, the valley's elec- 
tronics schools, andsoon moved up to better 
jobs at Tandem Computer. 

“We delivered papers after work and put 
our father through electronics school, and he 
has a job now with a valley electronics com- 
pany,” Tien says with pride. 

The sisters have been upgraded again to 
office jobs at Tandem. But their smiles and 
chic clothes screen a deep homesickness. 
“But I feel strong," Tien says. “In my coun- 
try | would stay home and cook. Overthere! 
couldn't interface with all these people"— 
the local buzz word that reveals how. well 
she-has, well, interfaced. 


Even Light Industry Brings Pollution 


But the job growth that gives the Nguyen 
family a chance to prosper is compromising 
the sweetness of success, Straining ftom a 
small aircraft to see through the opaque veul 
of pink-brown smog that obscured the low 
mountains that flank Silicon Vallev, county 
planner Eric Carruthers cracked to me, “On 
a clear dav you can still see it’s a valley.” 

Most of the smog is belched from automo- 
biles. Below us, as rush hour began, riversof 
red lights ran south, as Silicon Valley dis- 
gorged a quarter of a million people to hous- 
ing tracts 10 and 20 miles away. “Jobs have 
grown faster than housing,” Carruthers 
said. In 30 years San Jose has grown from 
95 000 to nearly 660,000. 

‘To deal with such growth, Santa Clara 
County has embraced a new program tor 
systematic regional planning that it hopes 
will replace wanton expansion. And the 
need is urgent. The county recoiled this past 
winter when it was revealed that hazardous 
chemicals from 11 of the valley's major 
electronics firms had leaked from buried 
tanks and, in one instance, contaminated 
public water. 

Voicing the shock shared by cites that 
had assumed the electronics industry was 
nonpolluting, San Jose's mayor, Janet Gray 
Haves, said, “I remember thinking about 
smokestacks in other industries. I didn'tex- 
pect this problem in my own backyard.” 

The county has proposed to have the cities 
use their powers to limit new jobs asa means 
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of curtailing housing expansion. As mayor 
of Sunnyvale, Dianne McKenna joined her 
city council in declaring # four-month mora- 
torium on new industrial building, during 
which limits were voted on waste water and 
the number of emplovees per building for 
new plants, 

Campaigning against the rinaway 
crowth that threatens the quality of life that 
once inspired the nickname Valley of 
Heart's Delight, Puliteer Prize-winning 
novelist and 37-year Santa Clara County 
resident Wallace Stegner cautions, “It hap- 
pens slyly, You see an orchard go next to 
you, but there are still a lot of orchards. 
Then it becomes catastrophic.” 

“The problems are the growing pains of 
any community that crew fast after World 
War I, plus the breakneck speed of change 
in Silicon Valley companies,” says Bob 
Kirkwood, Hewlett-Packard's manager of 
favernment affairs. “The start-ups of the 
1960s are just beginning to have the luxury 
of lifting their heads to look around.” 

As they do, some have gained a special 
view of the universe. Cherry Lorenzini, 
whose husband Bob's company, Siltec, pro- 
duces the silicon wafers from which chips 
are made, savs:“T can point out a satellite to 
my kidsin the night sky and sav,*You know, 
there might be some of our silicon up 
there,’ Proud of her role, she savs,; “Fora 
man to reach his moon, he needs a support 
team. Bobdesigned his first crystal-growing 
furnace on our dining-room table. We were 
the little guys going in and eating up the 
competing companies. His dream was to 
take Siltec from scratch to 50) million dollars; 
now the goal ts 150 million. But for the men 
in this industry, it’s total declication,” she 
adds. “I merged my dreams with his, but 
many women can’t accept their limited roles 
in their husbands’ lives,” 

There are other problems. “It's a tremen- 
dously striving, intellectually oriented pop- 
ulation. Thew tend to be workaholics who 
can fall prey to alcoholism, divorce, and de- 
pression,” says Dr. Rudolph Graiwok, di- 
rector of the county's Fairoaks Mental 
Health Center in Sunnyvale. “Burn out” has 
become a common valley syndrome, for nat 
all can maintain the winner profile. 

In this environment, relationships can 
suffer. Driving home in his Mercedes-Benz 
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ere in electronics 
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invention of the 
transistor at Bell 
Telephone Labs (1). 
Co-inventor William 
Shockley came west 
and founded Shockley 
Semiconductor 
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Laboratory (2) to try 
ta develop silicon 
transistors. One of 
eight Shockley men 
who left to form 
Fairchid (3), Robert 
Noyce devised the 
chip—t simultaneous 
invention of Jack 
Kilby at Texas 
Instruments in 
Dallas, now the 
world's largest 
semiconductor 
company. Among 
Fairchild olurini:care 
the valley's top three 
firms—National 
Semiconductor (4), 
Novee's Intel (5), 
and Advanced 

Micro Devices (6). 
Silicon. Valley 
companies now 
control 20 percent of 
the 16-billion-dollar 
world senriconductor 
mirheet. 
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Southard, Santa Clara (County's ceputy 
district attorney, as he prepared his case 
against two men arrested, The spectacular 
recovery of the chips in South Lake Tahoe 
this past spring confirmed Southard ’s suspi- 
cons of a connection with the 1980 theft of 
11,000 memory chips from Synertek. “It's 
organized crime—with a small *o.’ Not Ma- 
fia, but well-organized rings. The common 
thread is drugs and violence,” he says. 


International Duel Heats Up 


Other thefts being investigated are in- 
creasingly casting the specter of internation- 
al industrial espionage over Silicon Valley 

“The Japanese are coming awfully close 
to copying our chins,” said Roger Borovoy, 
[Intel's chief counsel. “They can buy them off 
the shelf and make detailed photographs of 
them without breaking any law. But if we 
pet our hands on a copied chip, we'll sue!” 

It was computer software, not chips, 
however, that made headlines this year, 
when the FBIin San Jose and San Francisco 
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arrested nine people, most of them employ- 
ees of Japan's Hitachi and Mitsubishi indus- 
trial giants, The nine and a dozen other 
Hitachi and Mitsubishi emplovees in Japan 
were charged with attempting to buy stolen 
data concerning IN M's new superfast 3081 
computer from undercover FBI agents. 

The power of the Japanese electronics in- 
dustry had already been reflected in the tear- 
conked balance sheets of Silicon Valley. In 
1981, before Silicon Valley had one on the 
market, the Japanese cornered 70 percent of 
the world market for the 64K random- 
access memory (RAM) chip—most of the 
other 30 percent going to non-vallev com- 
netitors Texas Instruments and Motorola. 
The 64K RAM—four times as powerful as 
the 16K RAM it supplanted——can handie 
65,536 bits of information (1,024 per A). Mi- 
nuscule though itm, the 64K chip, and the 
early Japanese domination of its sales, will 
be remembered in Silicon Valley as the tech- 
nological equivalent of Pearl Harbor 

A conjunction of events—the 64K RAM, 
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the international recession, corporate price 
wars—ent the valley's semiconductor prof- 
its plunging 

Frustrated but irrepressible, the valley re- 
sponded with the esprit and determination 
of wartime 

Lobbying in Washington, Silicon Valley 
leaders: bemoaned the lack im the United 
States of a national industrial policy similar 
to that of Japan, which throws Its resources 





“We wanted to change someone's life,’ 
grid executives at Advanced Micra 


Devices when they offered a $240,000 
company drawing. They succeeded with 
the winner, Jocelyn Lleno (above) 
Research in the valley affects the 
ives Of all Americans. Physicists probe 
the atom at the Stanford Linea 
Accelerator Center (right) by shooting 
electrons at nearly the speed uf light 
through a tube beneath this hwo-mile 
lone lab at Stanford CU niversity—a 
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hehind specific areas, such as chips. 

AMI) s Jerry Sanders fumed, “I justdont 
want to pretend ['m in a fair fight. I'm not. 
The Japanese pay 7 percent for capital; [pay 
18 percenton a good day. They get hundreds 
of millions of dollars of free K and D [re- 
search and development] paid for by their 
government. Then their products arrive 
here ina flood.” 

As the trade war escalated into a critical 
test of the two cultures, Silicon Valley be- 
came a metaphor for the American way, 
“We'll outcompete the Japanese in the mar- 
ketplace,” asserted Harry Sello. “After all, 
we Yankees invented competition. Against 
the Japanese companies, we offer superior- 
itv in infrastructure, software, and, above 
all, innovation.” 

Carrying that confidence into the enemy 
camp, Intel aggressively launched an acl- 
vanced new memory chipin Tokyo, breach- 
ing the Japanese market, and, this spring, 
fired its 64K RAM into the fray, announc- 
ing, “Thev've won the first skirmish, but 
we ll win the war.” 


The Valley's Pulse Beats On 





But Silicon Vallev’s power was being as- 
saulted by other forces. The need for capital 
to sustain growth is forcing many of the 
smalier companies to seil out to major corpo- 
rations, a move an industry financial spe- 
cialist, Sal Accardo in New York City, 
believes may strip the valley of its “flair, 
drive, and creativity.” 

And by fouling its own nest with pollu- 
tion, congestion, and soaring housing and 
labor costs, Silicon Valley is forcing industrn 
out. Charles Sporck, president of National 
Semiconductor, flies regularly to Malavsia 
and Anzona to visit his sssembly plants. 
Apple's Jobs flies toa June board meeting 
in Irelanc 

Yet Apple and Intel are still headquar- 
tered here. Giants hke [3M and Hewlett 
Packard are committing themselves to 
expanded research facilities in Silicon Val- 
ley. And profit-drniven investors are pouring 
capital into a buoyant new wave of chip, 
computer, and software companies, the de- 
finitive act of economic faith that, in the 
words of Sal Accardo: “Silicon Valley will 
continue to be the cerebrum, a magnet for 


creative minds,” i 
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HE ENGLISH DEER PARK, an 
aristocratic traction berun in medi 
eval times for the hunting pleasure 
of kings and nobles, SeTYES a 
higher purpose, At Woburn Abbey, 45 miles 
northwest of London, a rare species of deer 
has lived for all this century in idyllic exile 
from its native China. There, extinct in the 
wild for perhaps 1,700 years, it had long 


today 


been protected in an imperial park. Now a 


lamar sight in 2005 around the world, the 
animal was teetering on the brink of oblivi- 
on at the turn of the century when the 11th 
Duke of Bedford gathered at his Woburn 


estate the remnants of thisimperiled species 

Named in the West after its first Europe 
an observer, Pére (Father) Armand David, 
the deer was known as 
“four unlikes;" 
the neck of a camel, the hooves of a cow’, the 
tail of a donkey, and the antlers of a deer 
The animal's fondness for water, 
served Dy Woburn’s several small lakes, 
supports the theory that its original habitat 
in ( hina was swampy or riverine._ll efforts 
of conservationists prove successful, the 
deermay one day be reintroduced into a nat- 
ural environment in its native lane 


su-pu-tsiang, the 


tothe Chinese, whosaw in it 


well 










WCESTRAL HOME of the Dukes of 
. Bedford for almost four centuries, 
Woburn Abbey makes an elegant 
backdrop tor grazing Pere Da 

vid's deer. Woburn’s brood of 420 animals, 
or about a third of the world population, 
owes its existence to two distinguished natu- 
ralists fram a bygone era—a Frenchman 
and an Englishman whom fate had singled 
out to safeguard the species 

The saga began in 1865 when Pére David 
looked over the wall of the imperial hunting 
park near Peking and beheld “a kind of rein- 
deer." The stvlized deer on a loth-centun 
ain (right) may represent such a 
scene. Though it was forbidden to enter the 
park, Pére David managed to obtain hwo 
deer hides and some antlers, illustrated in a 
Chinese drawing (below right). These he 
sent to the National Museum of Natura 
History in Paris, where & new species was 
announced: Elapimrus davidianus 

In the years that followed, it was learned 
that the strange deer survived only in the 
emperor's game park, and Pere David and 
others pre vatled Upon Loe emperor to send 2 
few specimens to zoos in Londonand Berlin 
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But events soon conspired to push Pere Da- 
vid's deer to the edge of extinction 

First, in S94. a flood destroved Darts of 
the imperial park wall, allowing most of the 
leer to escape into the countryside, where 
hungry peasants ate them, Then, in 1900, 
few breeding specimens 
were slaughtered by foreign troops during 
the Boxer Rebellion. When news of this iil- 
tered back to Europe, zoologists feared for 
the species’ survival. They agreed to sell 
their animals to the European who had been 
most successful in breeding them, the Lith 
Duke of Bedford. Ina 3,000-acre park on his 


y nef eotate 


what remained 


the immigrants thrived, and 
from an incredibly scant gene pool of only 15 
animals has sprung today’s world herd 
The Bedford estate has now turned com 

mercial tosurvive taxes. [he abbey, wititts 
art treasures, and a drive-through zoo called 
Woburn Wild Animal Kingdom attract 
nearly a milion paying Visitors a year 
Trails lead through the deer park, a sanctu- 
ary for several species. The Marquess of Ta- 
wistock, son of the present duke, manages 
the estate under a trust arrangement that 
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Will pass the deer park on to his eldest son 
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FPHEN'S LUNCH? A three-dav-old male 

(above) awaits his mother under a Woburn 

oak tree. Symbols of machismo, grass-tufted 

anthers—distinctively wide branched and back- 

ward pointing—identify a stag in rut (right). Emaciated 

by days of mating and caked with mud froma cooling wal- 

low, he rests after yielding his harem to another male. 

With fossilized antlers and other bones, 

i ne CE NISS are gradually 

; . A/S piecing together 

the Pére Davini's 

original habitat in 

eastern China (left). 

Evidence to date 

indicates that its life 

in the wild probably 

Pee, ended after the Han 

er ci a Dynasty (206 8.C. to 

we Behanghal “ A.D. 220) a5 more 
eet 


 / nu ut land was cleared 
pre 175 


ee" a i is a 


¢ 
ES 


am of 


eo for cultivation 


| pg 
Estimated prehistoric range 
of Pere David 3 deer 
shown in darker trot: bone 
and antier tes in red 


















HE CALL OF THE WILD still stirs 
the species’ collective bloodstream, 
despite many generations on Wo- 
burn's sheltered acres. This is espe- 
cially evident during the summer rut, when 
the bellowing of amorous stags breaks the 
serenity of the English countryside. Antlers, 
freed of the blood-rich and sensitive velvet 
that peels offeach May, become sparring in- 
struments for contentious males (bottom), 
“Less violent rituals usually determine male 
dominance over the harem,” says Maya 
Boyd, friend of Lord and Lady Tavistock 
and an Oxtord student writing her Ph.D. 
thesis on the animal's ecology and behavior. 
“Injuries are rare in these infrequent con- 
tests." She concludes that males mark out 
their territory with fluid from a gland be- 
neath their eves (above left). During the six- 
week rutting season, a succession of males 
serve as harem masters, mating with dozens 
of females over 2 sleepiess tenure of as long 
as two weeks. Calves arrive in April and 
May, after a ten-month gestation—among 
the longest of any deer species. 

Because the world population of Pére 
David's deer is so small, ways to minimize 
inbreeding were examined at a 1978 work- 
shop co-sponsored by the Smithsonian Insti- 
tution, which maintains a herd of around 
60 at Front Roval, Virginia, Of some 1,100 
apecimens Worldwide, nearly three-fourths 
exist in groups of six or fewer. 

After the pliant panda—an animal that 
Pére David was also the first Westerner to 
record seeing—the deer may become the 
most important figure in Sino-Western 
wildlife diplomacy, Though there are a 
small number of the deer in Chinese zoos, 
many conservationists in China and the 
West want to see the species reintroduced to 
its homeland in large enough numbers to as- 
sure a Viable population. A World Wildlife 
Fund plan would airlifta dozen or so deer to 
a site in castern China yet to be determined. 

“The Chinese have shown what they can 
do in conservation,” says Lord Tavistock 
above right), whose Woburn herd would 
be a maior contributor to the effort. “But 
with China's human population pressures, a 
truly wild environment may be owt of the 
question.” A new home forthe deer in China 
would help write a happy encling for a story 
that almost enced in tragedy ‘a 
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HE 48 MILLION SUBJECTS of Thai- 

land's King Bhumibol Adulyadej, Rama 

IX, regard the human summit of their 

realm with awesome Asian reverence. 

Courtiers approach the royal presence on 
their knees, of fering gifts on ceremonial travs. 
They speak a special, elaborate language of the 
court, never addressing the King directly, but 
putting their questions to the “coarse visible 
dust, fine invisible dust” beneath His Majesty's 
feet. When a formal palace communiqué an- 
nounced that Queen Sirikit had suffered a 
broken ankle, the staff had to offer a tran:- 
lation into modern Thai. 

This year Thailand is celebrating the bicen- 
tennial of the reigning Chakri Dynasty with 
spectacular rituals that thread through seven 
centuries of history. Yet the pomp can obscure 
an important fact: Thailand has a strictly con- 
stitutional monarchy with perhaps the world’s 
hardest working royal family. The King and 
Queen have arestless court: By car, by helicop- 
ter, and by foot, Their Majesties regularly 
travel to the 72 provinces of the realm. 

On these pages readers can accompany the 
energetic court entourage through the pho- 
tographs of Australian John Everingham 
and roval interviews by Denis Gray, Associ- 
ated Press bureau chief in Bangkok, and 
NATIONAL GEOGRAPHIC Assistant Editor 
Bart McDowell, 
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Roval ruards i an accompanying vessel 
4 rept, AEP ; L | er Le ous 
hove borne That nilers-since the rd bar to st beneath the rulers as the, 


century, more than 50 rovel barges, asa (right); photographers, too, were 


retired for 15 years, were meticulously aenied higher VieRriti ge pPoLnts 


restored for this years 200th Phe barges echo smaller craft that 


anniversary of the reigning dynasty. | have long carried travelers through 
Afong the Chao Phraya River (above) 
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THINK that the Thai people understand 
the use of tradition,” observes King Bhu- 
mibol Adulvadej. “Traditional doesn't 
mean old-fashioned. Even the most mod- 
ern people have tradition 
They say that a kingdom is hike a pyra- 
mid: the pias on top.and the people below 
Butin this country, it's upside down. That's 
why I sometimes have this pain around 
here. ihe arly face bréaks 
into a smile as he points to his neck and 
shoulders 
A National Assembly enacts all laws, but 
the Roval Thai Army is the most powerful 
force in Thai politics. Changes in govern- 
ment have come with usually bloodless 
National unity 1s achieved, Thais 
agree, through the Theravada Buddhist 
Re _a high sense of patriotism (the word 
and the monarchy 
But over the centuries the kings role has 
changed greatly. Or as King Bhumibol 
Monarchy in this country has al- 
wavs been on the move.” 


And the traditional manon the move who 
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has reigned in Thailand since-1946 brings 


a singular perspective to his role. 


He was born in 1927 in Cambridge, Mas- 
sachusetis—the only monarch-ever born on 
United States soil—while his father was 
studying medicine at Harvard University 
young Prince Bhumibol was schooled in 
Switzeriand, where he studied bot 
and law and pursued such Western hi bbies 
as fast cars and jazz clarinet, An automobile 
accident cost him his right eve, and it was 

during his convalesc ence ti at he fell in love 

with the daughter of a ai diplomat, 
the present Queen Sirikit. The untimely 
deaths of his father and then of his older 
brother brought Prince Bhumibol to the 
throne of & nation occupied and exploited by 
the Japanese during World War II. Since the 
1960s the king has rarely left Thailand. Pa- 
tiently, he has served as a constitutional 
monarch through eight coups d'etat and 11 
different constitutions. He has intervened 
only in moments of crisis, as in 1973 when 
student demonstrations leit more than 70 
dead: the King's compassion for the students 
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brought a quick change in government. 

For NATIONAL GEOGRAPHIC, King Bhu- 
mibol recently reviewed the two centuries of 
the Chakri Dynasty, candidly characteriz- 
ing the reign of each ruler: “Nine kings—I 
am the ninth. Each has aspecial characteris- 
tic. Rama I built the system of governing, 
of military security, of culture, et celera 
Rama Il followed through, and as he got 
older he emphasized literature and art. He 
was himself an artist. Rama LI set up the 
administration of the country. 

“Rama lV wasa philosopher and scientist 
and brought in modern technology. He 
blended modern science with a traditional 
relizious outlook. Rama D¥V—King Mong- 
kut, of fhe Aing ond J fame—taught him- 
self English and Latin. He calculated 
everything and predicted an eclipse that he 
wenttosee. Hesetup modern Thailand, but 
it was during the reign of his son Rama V, 
King Chulalongkorn, that it blossomed. 

“King Chulalongkorn set up all the minis- 
tries and railroads and systems of education. 

“King Rama V1 continued with more 


Its splendor restored with gold leaf 
and the polish of thousands of hands, 
the Grand Palace (left) sets the 
night ablaze during the bicentennial 
celebration last April. In 1782 the 
palace became the centerpiece of a 
new Thai capital called Krung Thep, 
“city of angels,” known outside 
Thatland as Bangkok. Its founder, 
Rama I, established the Chakri 
Dynasty that still reigns through 
King Bhumibol, Rama LX. 

Architect of Thailand's first 
foreign policy from 1851 to 1868, King 
Mongkut, or Rama IV’ (right), 
expinded trade with the West, but he 
held colonialism eat boy. Thailand 
became a neutral buffer between 
British and French claims in Burma, 
Maloya, and Indochine. Mongkut 
mioneered close contact between the 
rulers and the ruled by traveling the 
country as co barefoot monk, until 
becoming king at age 47. He was 
romanticized by “The King and J," a 
musical now bonned in Thailand for 
its historical liberties. 


Thailand's Working Royalty 


emphasis on foreign relations. He, too, was 
an artist. The seventh reign was unfortu- 
nate, because there was an international de- 
pression. Rama VII was in a difficult 
position; the treasury was nearly drained. 
He set up democracy, but the anes who 
wanted the democracy cut him short. He 
would have set up a real democracy ina few 
years instead of the government that was not 
well devised, not well studied. We still have 
the effect af it. 

“The eighth reign, my brother, had no 
time todoso many things—during and after 
World War I], a difficult time. But he set 
up, perhaps without knowing, the new 
kingship. The people had somebody to look 
on asa symbol. When he died he was 270, a 
young man with a good future. Anew thing, 
because in the past kings were perhaps more 
sheltered. He was like raising a flag. But he 
also was tut short. 

“So [came, when I was 18 vears old. Now 
36 years ago, quite a longtime. When I came 
to this function in the palace, the chairs and 
carpets had holes. The floor creaked. The 
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palace was crumbling down, It was just af- 
ter the war, and nobody had taken care of 
things. I had to reconstruct. I don’t demol- 
ish. I put things together piece by piece. 
Slowly. For36 years. Sothis reign is perhaps 
characterized with going step by step, Evo- 
lution. Looking at the good things of the 
past. Traditions perpetuated and trans- 
formed. That is the lesson: We take old tra- 
ditions and reconstruct them to be usec in 
the present time and in the future.” 


OR PUBLIC CEREMONIES in Bang- 
kok, King Bhumibol is always dutiful 
and formal. Shaded by a purple umbrel- 
la, the King stands plumb-line straight, 
uniformed in white, sashed in gold as the 
symbol of his Chakri Dynasty. His ex- 
pression is unsmilingly serious and his 
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movements brisk and meticulous. He 1s not 
a glad-handing campaigner but the con- 
cerned father of his people, intense, ionic 
Inthe tropical heat he moves among his sub- 
jects with complete control; only those close 
at hand can see that sweat drips from the 
King's chin and hands, unacknowledged by 
any gesture. 

In this personal way the King himself 
hancls each university graduate in the realm 
a diploma and each second lieutenant his 
COMMISSION. 

Away from public view, the King’s rou- 
tine includes less pomp but no less concern 
with duty, Take, for example, the moated 
residential Chitralada Palace in Bangkok 
The kilometer-square palace grounds pro- 
ject the King's interests, and seem more like 
an agriculture experiment station than a 
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Gritty reality holds court when the King 
ond Ais elie WPter entourige clotter inte on 
outst on a problem-solving mission (above 
levt) Villa Pers Curt Out er-riisse (right) {a 
hear Chao Pho f Le their Tey il father.” 
here near Loos ond Burma in the Golden 
Triangle. To coun ee widespread opium 
cultivation, the King encourages ane ive 
crops such as bites beans, potatoes, and 
coffee. He also has inaugurated more than S00 
Urigction projects; an engineer ot heart, he ts 
seldom without topoagr aphical map and grease 
pencil fo propose another dam Se Gibanehe 
cand (above), Such efforts, he believes, help 
thwart Communist isurgency in poor 
Oufithe areas—witicn ts part of the reason he 
spends no less than etegnt months o year on 
the rou within DAatlond 
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royal preserve. Here His Majesty super- 
vises rice crops and the building of storage 
bins and silos in metal, wood, and con- 
crete. Ponds are stocked with varieties of 
fish from Japan. Technicians process milk 
preducts and demonstrate their skills for 
visitors. A forest project blends with land- 
escaping, roval elephants, peacocks, and 
rabbits feed nearby: To fill a low spot in 
a roadbed, workers use the rubble [rom 
a remodeled temple. “Nothing is wasted,” 
a palace workman notes proudly, 

The Ring sums up his Chitralada activity: 
“Everything is experimental,” 


HE PALACE ITSELF seems less a mon- 

ument than a family home. A children’s 

nlavhouse sits near a pond in the front 

grounds, The palace’s metal roof bristles 
with the King’s ham radio antennas. Inside. 
furnishings are turn-of-the-century solid 
and bear the cipher of Kama V, king from 
1868 to 1910, Rooms are decorated with 
heavy draperies, the tusks of long-dead ele- 
phants, ancestral portraits, and reproduc- 
tions of favorite paintings like Sir Thomas 
Lawrence's “Pinkie.” Attendants complain 
about mosquitoes that laze through open 
doors. The unpretentiousness of the palace 
reminds a visitor that descendants of a Tha 
monarch revert, after ive generations, to 
the rank of commoner. 

The King himself is a most uncommon 
Man, and his conversation spans a Renais- 
sance spectrum: irrigation systems, interna- 
tional balance of payments, minerals, even 
his own hobbies like photography and car- 
tozraphy—*“but I have stopped painting; it 
takes too much time.” he explains 

He still plavs several instruments and 
composes music. In fact a privately printed 
book lists 41 of the Rine’s compositions, 
among them “Hungry Men's Blues” ("You'll 
be hungry, too, if you rein this band—Dont 
you think that our music is grand?"), “Rovai 
Guards March,” “Love Over Again,” and 
“Friday Night Rag.” 

Alwave the King's conversation returns 
to his visits with individual Thais 

“The Thai people are not military, but 
aware the country must be strong militariy. 
Once, in a province near Bangkok, a drunk 
man came up to me. The security people 
were not very happy about it, | understand. 
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He said he had been asoldier, He hadserved 
the country, His son would be a soldier also, 
that without military people our country 
wouldn't be free ke this. They say that 
drunk people clo tell the truth. 

“Tust last month | went to the south, and 
in one Village a:man told me that he has one 
daughter and one son. And he asked me, 
‘Can Muslims zo into the military school?’ | 
said, ‘Of course, ifa bovis good, strong, and 
intelligent, he can apply to the military 
school.’ And I asked the man, “How old is 
your son?’ He said, “Six. months old.’” 
The King laughs. “He wants his son to de- 
fend the country. He said, ‘We Muslims are 
real Thais.’” 

The King sees many forms of Invasion: 
“The most modern way is to infiltrate and to 
take over the minds of the people, I call it 
mental warfare. To step into your head." To 
avoid mental invasions @ government must 
show sensitivity and patience. Like the mat- 
ter of opium: 

“We dont deny that there is still opium 





Royal images: A floral arrangement 
catches the eve of King Bhumtbol 
(above), long an avid photographer 
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frown in this country, but there's @ very 
small quantity, The problem of opium is the 
traffic through the country. The people who 
cultivate the opium poppy dont get one- 
thousandth of the value. So we try to have a 
cropsubstitution. It takes many years just to 
bevin. At first we went by car and by foot, 
then by helicopter, sometimes landing in the 
poppy fields. We must be careful because 
people don't understand what is bad. 
“Once l walked for an hour to see one pop- 
py field. The land looked bad, and the farm- 
ers said, ‘Yes, the land is exhausted—no 
fertilizer." We said we would give fertilizer if 
they would not grow opium but raise beans 
instead, The farmers asked time to take con- 
sultation, and after 15 minutes returned and 
said, ‘Allright, we'll take it." Well, next vear 
we went back—half beans, half opium. And 
better results from beans, 50 they asked for 
more beans, Next year they raised only 25 
percent opium. It diminishes like that. We 
have to be patient. If we just destroy the pop- 
ov, the people will be hungry and wonder 











why we are against them. They could be- 
come insurgents, But it takes follow-up,” 

In their travels around Thailand, the 
King and Queen have faced danger from 
Muslim separatists as well as Communist in- 
surgents, In 1977, forexample, in the south- 
erm province of Yala, two bombs exploded 
newr the royal couple 

“The danger?” muses the Kine. “The 
publicized danger is Communism. But the 
greed of ourown people is more dangerous. 
lf we clash too much among ourselves, we 
will become the slaves of what I call the new 
imperialism, be at Communist or dictator- 
ship or whatever.” 

His faith inthe [hai people remains firm. 
“Thais seem to be happy-co-lucky but are 
quite strong. Qur people are relaxed, not 
high-strung or stiff, They are hospitahle—to 
strangers and to new ideas. The majority are 
Buddhist—and the Buddhists have never 
had a holy war. They are polite. Honorable 
pohteness. They have courage but are not 
harsh—strong but gentle.” 
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But his favorite subject for the comera ts his queen, Sirthit, whose beauty hos 
captivated him since their marrioge in 1990. Their poloce often echoes to 
jazz ployed on saxophone or clarinet, another of the creatiw King’s talents 
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HILE KING BHUMIBOL performed 

his religious duties and mercitations as 

a Buddhist monk in 1956, Queen Sin- 

kit was named Regent of Thailand. 
Before rhe National Assembly she took an 
oath of allegiance echoing the King's own 
coronation pledge: “We will reign with righ- 
teousness, for the benefits and happiness of 
the Siamese people.” 

The Queen's active role fits into the his- 
torical traditions of Thai women, who “nev- 
er had the feeling of being inferior to their 
menfolk,” as the Queen herself has noted. 
Her own work schedule would dismay most 
males, Traveling with the King to remote 
areas, Queen Sirikit encourages traditional 
crafts to supplement the income of rural peo- 
ple, In Phet Buri Province she launched a 
project to make handbags and sandals from 
jute and palm leaves: In Prachuap Khir 
Khan Province the Queen got women to 
make artificial flowers. She revived the old 
artofmaking fae wang, claydolis, andsent 
instructors to teach Ayutthaya women to 
weave cotton, Embroidery, fern-vine bas- 
ketry, tie-dyeing, silverwork—(ueen Siri- 
kit encourages both the crafts and their <ale 
in spectal s shops 

On frequent trips abroad representing the 
King as a goodwill ambassador, she pro 
motes the export of handwoven Thai silk 
and at age 50, the arrestingly beautifu 
Queen Sirtkit is herself an incomparabl 
made] for Thai fashions. She employs her 
organizational skills for the Thai Red Cross 
Society, for aid to refugee orphans, wound- 
ed soldiers, and flood victims, 

Years ago, when an interviewer asked her 
favorite hobby, the Queen replied, “Look: 
ing after my children.” The three princesses 
and one prince are now grown. And the 
Queen helps bring them into more of the 
royal concerns: opening exhibits, meeting 
diplomats, shaking endless rows of extend- 


ed hands “for the benefits and happiness of 


the Siamese people,” 

The King’s physician, Dr. Chinda Snid- 
wongse, complains that “His Majesty works 
too hard.” And though the 54-vear-old King 
jogs and does push-ups almost every day, 
the doctor would “like for him to take a va- 
cation each year.” People still worry about 
the time seven vyears.ago that he fell seriously 
ill after visiting a dusty hill-tribe village; 


any 
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others speculate about the possibility that 
His Majesty might have an ulcer 

Concern for the popular King reflects un- 
certainty over the roval succession. The el- 
dest daughter, Princess Ubol Katana, 
married an American while studying in the 
U. 8. and currently lives in Cahtforma. The 
youngest daughter, Princess Chulabhorn, 
this vear marred a Thai commoner. Crown 
Prince Maha Vajiralongkorn, now 40 years 
old, has enthusiastically studied military 
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science in Australia and the U.S.A. but has 
inspired controversy regarding bis own Suilt- 
ability for of interest in acceding to the 
throne, Observers have noted that some 
Thais are disturbed by the crown prince’ 
fascination with military matters and his 
seeming imattention to civilian pursuits 
Others in the palace have described the 
prince's family life as “not so smooth.” 

If the prince should remove himself from 
succession, there is a popular alternative in 








Thatland's Working Royalty 





Humble before inner strength that 


Trornscends tragedy, Queen Siri Pus 
respect te a Buddhist monk who lost his 
lumbsin an accident while drawing wate 
Tomo well, She learned of the incident 
and guick(y arranged a wisit to the 
monastery while touring the mural north 
to promote development projects such os 
skworm nurseries, The (ueen also 
encourages cottige industries that 
iiclude the weaving of distinctive fern 
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the unmarried Princess Sirindhorn, a bril- 
liani 27-year-old scholar who was vears ago 
accorded a special dynastic tittle (Maha 

tkri) bythe National Assembly. More re- 
cently t a parliament has revised royal law 
to permit, for the first time mn That history, 
a woman monarch 

Princess Sirindhorn accompanies the 
King on numerous remote journeys, experi- 
ences that inspired her to write a poem that 
rhymes in both French and Thai. Its itle— 
“The Footstep of Mv Father,” seems seis 
tous. Atleast, the princess makes asymbolir 
comment on the burdens of monarchy in 
Southeast Asia: 











“Pnrouwea (he gave th Hee, Very Genre 


Which sfretches owl inferminably, somber and 
Ler: Frade Fi 
[follow withoul topping Ure quick footstep of 
my Pater 
On Father, fanmtaying of hunmgeranad f tired 
Look! The Hood is running from my hero 
jounded feet 
Father! Willwe arrive al our dextranon? 
ft mile! Che the eorth there exibe no 
Padi 
Pui OF py eaiwre ee ramior far vow. 
Ourroacd i nol covered wilh pretiy flower 
Grid! Afways, even if it rears your earl 
[ see the thorns prick your Lender sein 
Four blood: rubies onthe eras, near tie water 
On the green firnbbery, your tears cropped 
Diamond onemeraid, show their beaut 
For ail the fpaeman race does nol lose ils courag 
fe the foce of pain. Be lenacious and wes 


dod be heppy fo have an ideal so dem 





Geol fF you win to muulb in the Foot [ep of your 


Fi ate 


Rating a silver platter, helmet and 
af 


From its earliest davs, the Thai monarch 


was defined im scripture as Matasammata, 


loves are presente: rf by hides to Crown 


Pris we Vojiralon; ils Hm, seated in the 

cRoit of an F-5E highter fabeawe |. Tia OF & King of ehteousness “elected ay the 
prince, 30, ranks aa a wing commander people.” Buddhist teachings of the ten king- 
inthe Royal Thai Air Force; duty in iv Virtues Were suppleme nted by a quartet of 
Australia and at Fort Bragg in the qualities for an ideal monarch: a knowledge 


United States helped him develop of food production, a knowledge of men, 


iat Lempabid in flying. the means cit winning the neople's hearts, 


c 
Outside the Temple of the Emerald . 
ag ep ereple: “ and gentle words—all useful attributes for 
Buddha,-eager hands donate funds to 
Prit Sirindhorn (facing page), 27 2 Thai monarch in the late 20th century 
PTrUncess OUT (AIC Pages. «i 
es King Bhumibol Adulys defines the 


vho organized the restoration of sucn ctr pe 
problem of his realm: “Our country is rich. 


but of them all And strategic. Sothatif thereis any struggle 





thrines. The rovel children include two 
other daughters 


¢ indhonts charisma makes her the inthe world, people want to get this country. 
apple of the public's eve And there's always a struggle in the world, 
“We still stand here. We stand here forthe 

eoorct of the whole world.” a 
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Y FIRST and most lasting memory 
of Thailand, trom the 1960s, 1s of six 
spright ly, children haesicie il Cana! 
They were dipping up water to pour 
over a plavful baby elephant. Ihe 
youngsters were AUgnIng 
Those children now tace the cares ol 
adulthood, and the elephant is long in the 
tusk. Their homeland also has some larger 
problems. With Communist governments 
in neighboring Laos and Kampuchea and 
with Vietnamese troops on its borders 
: hailanel stands today as a front-line nation 
the West. Vet this nearly Texas-size land 
of 48 million people remains a place of 
charm, spontaneity, and laughtet 
“We have not become a fallen domino, 4 
university student told me, “because of the 
Lord Buddha and our holy King.” 
Buddhism pervades the kingdom, some 
times with startling effect, as ]saw one 
npontime on Bangkok's Patpong Road 
This is the neighborhood called the sex su- 
permarket of Asia; astrect sign im somewhat 
English exhorted visitors; “ROAY BAR 
Girls Girls Girls You Want em We 
Gotem spirits and hard waters served.” 
Inside, 26 go-go girls had covered their 


ivory skin with satin blouses, camouflage 








hot 


To earn merit for their benefactors, 
Buddhist monks present aims bowls ot 
alee i's Marble Temple. Like these young 
men, many of whort serve as monks for at 
least three months, Thoiland honors 

eget 1Lition ihe strit In? 10 Prosper? he 


today's corflict-rife world 
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Slow moment in a fost life: A truck driver nops in his honmmoce during a 


steamy midday wait to unload cassava near Chon Burl With [nx speed lomits 
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careering across the land at breakneck pace, frequently forcing cors to swerve 


off the road. 2 aliond owes ifs good roads th part to aid from the United States 


WHC heeded them to help supply air buses here during the Vietnam War 
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suits, and T-shirts (ane labeled: Harvard). 
Their dither was domestic—arranging !otus 
blossoms, peeling oranges, and fetching 
bundles of joss sticks—for the Roxy was 
expecting nine Buddhist monks from the 
Kaewchamfah Monastery. 

“Nine is auspicious number for well- 
wishing,” one girl explained. “Sure, we 
wear clothings for monk. We cover pictures, 
also.” She nodded toward a soft-core poster, 
now draped, “Monk see that and not want to 
be monk any more.” 

Punctually, in two station wagons, the 
monks arrived and filed silently into the bar. 
Then, adjusting their curry-colored robes, 
they sat cross-legged on a circle of cushions, 
closed their eyes, and began to chant man- 
tras in perfect unison, The go-go girls knelt. 
And the Roxy Bar, marking a vear of busi- 
ness profit, received a holy benediction. 

In Thailand the prim and the prurient 
meetand merge, So do other trends and tra- 
ditions. On the world's hungriest continent, 
Thailand is a net exporter of food, ranking 
sixth worldwide after the United States, 
Canada, Australia, Argentina, and France. 
Last year more oil was discovered in the 
north, and natural gas production began off- 
shore in the Gulf of Thailand. 

Tourists now bring a billion dollars a year 
to Thailand—only rice earns more foreign 
exchange (1,3 billion dollars), This year 
Bangkok's 12,000 luxury hotel rooms were 
in demand for the city’s bicentennial cele- 
bration, No wonder, This capital city offers 
all kinds of textures and tastes from cool silk 
to hot peppers: palaces, floating markets, 
temple dancers, white elephants. 

Thaicurrency, the baht, is freely convert- 
ible on world markets (23 to the U. 5. dol- 
lar). The birthrate is falling and the rate of 
population increase is down to 2.1 percent. 
The economy grows 6 to 8 percent annually, 
U. 5. government officials have discussed 
removing Thai handicrafts from the duty- 
free list, thus certifving Thailand's gradua- 
tion from Third World poverty. 


UT THE GOOD NEWS has dark 
companions. Communist insurgents, 
though weaker than afew years ago, still 
shoot up trains and kill soldiers. The 

country has a nagging trade deficit, and 
siaring energy casts have dimmed TV sets 
and neon signs. Some 11 million people still 
earn less than 53200-a year, the poverty level. 
And though Thai farmers increase their pro- 
duction 5 percent annually—a world rec- 
ord—they do it by chopping down once 
luxuriant forests. Thus soil erosion has be- 
come “perhaps our most severe geographic 
problem,” in the words of geography profes- 
sor Paitoon Pongsabutra. 

Thais complain about public graft and 
even have an official Counter Corruption 
Commission. Last year that office received 
4,813 complaints and reported saving five 
million dollars in graft (“tip of iceberg,” ac- 
cording to a Thai newsman). 

Political maps misleadingly show Thai- 
land's borders precisely limned, But in 
Southeast Asia, borders blur for jewel smug- 
glers, gunrunners, heroin dealers, guerrilla 
warriors, and refugees. On Thailand's pe- 
rimeter, near Mae Sot on the western fron- 
tier, my driver, Weerapan Tarasarn, grew 
nervous as the afternoon waned. “We must 
leave before four o'clock,” heimsisted. “Ban- 
dits have twice robbed me of watch and 
money this year. The roacl is dangerous,” 

He was mortally right: Six bandits had 
murdered a guard on that road eight days 
earlier, Why so much crime? “Jade and ru- 
bies come from inside Burma,” said Weera- 
pan, “And money for arms.” This is a major 
supply line for the $3-year-long civil war still 
being waged by the Karen people against the 
central government of Burma. Border areas 
and booty are up for grabs. 

North, along the Mekong River, where 
Burma, Laos, and Thailand meet at the in- 
famous Golden Triangle (map, page 506), 
photographer Steve Raymer and I traveled 
with some tough bodyguards—Thai Border 
Patrol Police armed with automatic rifles to 


Ina spirit characteristic of the Thais, the smile scores during an exhibition 
soccer match between Manaschanok Klinsritsuk, a player from Thotland’s TV and 
movie industry, left, and Trairong Suwankiri, a government official, during the 
Association of Southeast Asian Nations tournament in Bangkok. Delighting in the 
new, Thais have taken up.a variety of international sports. 
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“#JAND OF THE FREE,” asthe 
nation’s name translates, stirred in 
Asia more than a thousand years ago 

when the Thai people began spreading 

south from China, Their kingdom— 
knowin 45 Siam until 1939—took hoid in 
the 13th century with its first capital of 

Sukhothai. The Thais absorbed 

Buddhism and other influences from 

cartier settlers whom they stubdued. After 

expelling Burmese invaders in the 
[7 70s, they rose to greatness under the 

Chakri Dynasty, which still reigns: Ets 

kings welcomed Western commerce but 

staved off European colonialism. 

Today strongly backed by the United 

States, Thailand has witnessed 

Commumist revolutions in Vietnam, 

Laos, and Kampuchea. With the 

monarchy'’s power limited, the military 

has effective control of the state, 

AREA: 514,000 sq km (198,457 sq mil, 

three-fourths the sive of Texas. 

CEO RAPHY: 
Foothills of the 
Himalayas in the 
north give way toa 
plain that dominates 
the northeast. The 
fertilé alluvial valley 
ofthe Chao Phrava River covers the 
central portion, with rain forests alone 
the southern peminsula. POPULATION: 

48,000,000; mingrtties—Chineee, 

Malay, Lao, Indigenous ethnic groups. 

DENSITY: 93 persq km (242 per sq mii. 

ANNUAL GROWTH: About 2.1 percent. 

CITIES: Bangkok, capital, population 

5,000,000, Chiang Mai, 110,000. 

GOVERNMENT: Constitutional 

monarchy. Head of state: King Bhumibol 

Actulvadej. Head of government: 

Prime Mlimister Prem Tinsulanonda. 

RELIGION: Theravada Buddhist 95 

percent, Mustim 4 percent, small 

Christian minority. LANGUAGE: Thai, 

Chinese, various linguistic groups. 

LITERACY: 84 percent. LIFE 

EXPECTANCY: 62 Vears, PEN CAPITA 

INCOME: 5670. ECONOMY: 

Agriculture—trice, cassava, rubber, corn, 

sugar, livestock, tobacco, pineapples; 

lnchustry—tourism, textiles, 
transpertalion equipment, electrical 
goods: World's third largest producer 
of tin; significant natural gas. 


TRailand: Lack of a band in the Midale 


use in case we flushed a warlord’s army, 
Outlaws transport Burmese heroin here. 
East, near Aranvaprathet, we heard dis- 
tant bursts of gunfire inside Kampuchea, 
exchanged between occupying Vietnamese 
and Khmer resistance groups. A human tide 
of refugees from Communisi lands has 
crossed this frontier—3580,000 since the 
Vietnam War—and some 700.000, still not 
resettled, remain in austere camps today, 
Thailand so far has spent 1.2 billion baht on 
refugees. a government official told me, an 
expense viewed with mounting concern. 


OTH problems and progress are deeply 
rooted in the geography and folkways of 
these remarkable people. King Rama I, 
first monarch of the Chakri Dynasty, 
founded his capital, Bangkok, on the mud- 
dy banks of the Chao Phraya River in 1782 
(see the preceding article), Banekok grew 
organically, many of its canals turning to 
culverts roofed with pavement, This year, 
for the bicentennial, some 3,000 artisans 
have restored and dabbed acres of gold leaf 
upon Bangkok's monuments. Skyscrapers 
nudge the rain clouds: new bridges and ex- 
presswavs mitigate world-class traffic jams 
(pages 510-11). Agieam and abustle, Hang- 
kok—population five million—seems the 
world’s newest antique. 

“T can remember when Bangkok was a 
sleepy river town, notes veteran foreten 
correspondent Keyes Beech. Now the city 
has insomnia, One night | made patrol- 
car rounds with Sublieutenant Somchart 
Sawanenetr, one of the 8,500 police officers 
serving the city. While his radio squawked, 
we looked for a hit-and-run driver on Su- 
kumvit Road, then, siren shrieking, re- 
sponded to a call east of the citv where fire 
roared through a whiskey store. and some 
upartments. Gradually the city quieted and 
dimmed down. The young officer talked 
about his six years on the force: “Many sim- 
ple things 1 do—I killed a cobralast week in 
4 woman's yard.” 

So far Somchart has missed handling sen- 
sauional crimes like the two to three dozen 
homicides reported monthly in the city, Of 
the 69 police stations, four have jurisdiction 
on the klongs, those historic canals that still 
plait old parts of town. “Thieves sometimes 
use long-tail (Continued on page 312) 
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(Continued from page 07) boats driven 
and steered by long-shafted outboard mo- 
tors, so police do too.” 

Somechart's colleagues atthe police station 
add their comments. Homeowners, T learn, 
don't dare leave houses empty for fear of 
burglars, A hitman can be hired forless than 
$1,000 per murder, Yet during the Buddhist 
Lent all twpesofcrime decrease dramatically 
(“even criminals are Buddhists"), 

The night wears thin, On Phetburi Road, 
the Pratunam market—open all mght— 
glares with fierce fluorescence; late shoppers 
fill market baskets; and in sidewalk restau- 
rants, diners order by inspecting live crabs 
and sniffing caldrons. 

Stars fade, the dark sky goes pallid as 
dawn arrives over the Chao Phraya River. 
Barges bob toward docks with cargoes of 
sacked rice. A sleepy child brushes his teeth 
aboard.a small barrel-top boat, his home, 

A rising sun gilds monks trooping from 
their monastery, Wat Saket, carrying their 
empty bowls, Close-cropped hair and eve- 
brows give them strangely blank expres- 
sions, even When a station wagon stops and 
the pious driver ladles out rice forthe monks’ 
breakfast. Morning traffic begins to fog the 
atmosphere, Clamorous, glamorous Bang- 
kok starts another day. 

Last year half a million of the kingdom's 
poor sought new jobs in the capital. “The 
city cannot take any more people,” one cabi- 
net minister sighs. “We should move the 
capital to a new site.” 

Most Bangkok residents have no public 
access todrinking water. Even while girders 
go up, the city sinks into its own mud—as 
much as a handbreadth a year. Cracks in 
foundations open and yawn. Rainfall— 
more than a meter in the five-month rainy 
season—engulfs streets, and merchants 
build dams in front of their shops, With the 
jackhammer sounds of three-wheeled fuf- 
tuks, traffic noise pulses like a migraine. 

Whatever its discomforts, I still like 
Bangkok asacity of secrets. Not farfromthe 


railroad station, for example, stands a tem- 
ple of ordinary exterior, Wat Trimit, con- 
taining an image of the Lord Buddha three 
meters hich: it weighs five and a half tons 
—and is made of gold. Jewel merchants in 
simple shops may cover a desk top with a 
fortune in sapphires; the salesman is one of 
the 500,000 Thais who earn their bread by 
mining, cutting, and selling gemstones. And 
behind the watery moat of the roval palace 
live the roval white elephants. 

“White is not the color—it means auspi- 
ciously significant elephant,”:a member of 
the roval household explains, for the ani- 
mals are pinkish brown or mottled. 







VERY DOOR OPENS onto a different 
human story. In a quiet residential area 
1 walk shoeless across the teak-floored 
a parlor of His Excellency Lt Gen. 
Pravoon Bhamornmontri. Atage $4, Gener- 
al Prayoon has known and served five of the 
nine Chakri kings and has influenced almost 
as much Thai history as he has witnessed. It 
was in his own Paris apartment in 1926 
where seven young Thai officials began 
planning a constitutional monarchy for their 
country and a coup to bring it about. “Small 
things light a match,” savs the general. 

In June of 1932 their coup succeeded, and 
the revolutionaries rode up to the palace 
with tanks and guns, King Rama VII was 
standing on the palace steps. “He welcomed 
us, but he said, “The king cannot talk to you 
under tanks or machine guns." 50 we pulled 
the tanks away and presented our new con- 
stitution. The king cleaned his glasses and 
began to read..." 

And thus royal absolutism ended and a 
new era of Thai history began. Different 
army factions have run the country practi- 
cally ever since. From time to time students 
demonstrate, and citizens vote in free elec- 
tions, but the military has maintained con- 
trol. “I have taken part in five coups,” says 
General Prayoon, adding with pride, “and 
none with bloodshed.” 


Elegance walks barefoot after a downpour floods a courtyard in Bangkok, 
now reported sinking several centimeters a year. With 11,000 wells purnping 
groundwater, the city’s foundation layers of sand and clay are compacting. If 
nothing is done, experts say, Bangkok will drop below sea level within 20 yeors 
and tidal water from the nearby Gulf of Thatland will invade and drown ft. 
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And does the constitution work today? 
“The king makes no deviaton—a Very cor- 
rect monarchy. Of course, [have known the 
oresent king since he was eight years old.” 

The kingdom of Thatland—old Siam— 
began in the 13th century after the Thais mi 
grated from southeast China toa spoton the 
River Yor, 370 kilometers north of Bang- 
kok. There they founded the first capital, 
Sukhothai, meaning “dawn of happiness.” 

That Sukhothai dawn lasted 130 vears 
and still represents a Kind of Camelot in 
Thai legend. Artisans converged there, ce 
ramists from China, teachers from India 
Architects created a soaring style of temple 
with stupas of lotus-bud shape. Crentle 
Theravada Buddhists arrived from Sri Lan- 
ka, and sculptors fashioned images of the 
Lord Buddha, slender, serene, seraphic 
King Ramkhamhaeng the Great then de- 
vised the decorative [hat alphabet that still 
celebrates, In stone inscription, the glory of 
his hme and place 








ODAY 30 monks lve within the city 

walls, the sole residents of ald Sukhothai, 

among some ofthe noblest ruinsin South- 
t Asia. 

Archacologist-landscaper Vita Rojpoy- 
chanarat showed me around the 126 surviv- 
ing structures. With UNESCO help, the 
That Department of Fine Arte is excavating 

Sukhothai and restoring portions of the city 
Beneath generous trees, visitors picnic in 
shaded clusters among the bnck and stone 
ruins. Cheerful Buddhas sit upright once 
more, honored with incense, reflected in a 
newly restored royal pond 

With perhaps 100,000 modern Thais in 
this chosthy capital, Lobserved the festival ot 





Ln Ari uthong. "a name meaning “floating 


the leaf cup.” Under a full harvest moon in 
autumn, Thai families gather beside rivers 
and lakes to launch little boats laden with in- 
cense sticks and ean candles. Inscrip- 
describe the way 
“crowds of people come to see the king light 
the candle and play the fireworks, 

Modern Thais explain the custom vari- 





tions seven centurmes o 


ously as “apologizing to rivers for pollution” 


is ‘honoring the mother of water.” Schol- 

rs find related practices in both China and 
India unsurprisingly, since [Thais have a 
traction of importing and combining ideas 
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Every little movement has a meaning 


all its own, a youngster learns in 


studving the classical Thai dance at 
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A motorized parade comes with the noodles at a streetside cafe in Bongroks 
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Spirit houses, for instance: [hai resi- 
dences and businesses have dollhouse-like 
shrines outdoors where flowers and bits of 
food are offered daily to the spirits. The 
practice is widespread in India. Chus Thais 
have adiied to their sincere Buddhist deve- 
lions an equally sincere belief in astrology, 
charms, and amulets (some: called /ar- 
hwitig, OF WOrTles-awey) 

A well-educated friend named Charvasith 
showed me the clanking arsenal of amulets 
he wore on achain round his neck. “This one 
is rare, made by the hands of a most merited 
holy man. Milhonaires pay 10,000 baht for 
one like it! Once during the Korean War 
when a Thai plane fell, the pilot was un- 
harmed, for he wore such an amulet.” 

When lexpressed admiration, Chaiyasith 
eave Mme a similar medal, made by another 
famous monk living near Three Pagocdas 
Pass. “His name is Utama, meaning ‘fortu- 
nate," Chatyasith explained. “No, you 
must not carry it in trouser pocket—/igher, 
shirt pocket or around your neck.” 

I put on the medal properly. And that at- 
ternoon my request was approved for inter- 
wiews with His Holiness, the supreme 
Patriarch of Thailand and, some days later, 
with His Majesty the King. Fortunate 

The Supreme Patriarch, spiritual leader 
for this Buddhist kingdom, receives visitors 
in a red-carpeted chapel of Wat Ratcha- 
bophit, near the realm'’s most venerated 
snot, the Temple of the Emerald Buddha. 

His Holiness, born in 1897, seemed aman 
beyond the reach of time. His close-cropped 
hair was scarcely gray at all, his face softly 
creased with laugh lines. How, I asked, did 
the nonpolitical Buddhism of Thailand di- 
fer from the activist sort in Vietnam? 

“His Majesty the King is the patron of 
Buddhism, defender of all religions,” said 
His Holiness. The Supreme Patriarch cited 
the Vinava, or monastic rules, and without 
mentioning Vietnam by name, added, 
“Monks in some other countries have no one 
to take care of them. No patrons or guides. 
So sometimes political actions take monks 
away from the Vinayva.” 

He spoke of mercy and his hopes that “no 
people would take advantage of another.” 
Then His Holiness gave me good journalis- 
tic advice: “Itis worthwhile to visit the retu 
pee camps. Lifficull life,” 
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( REACH a cluster of the camps, we 

drove northeast from Bangkok, tra- 

yersing the heart of Asia’s rice bowl. The 

Vears second crop was almost ready for 
harvest. Yellowing rice plants were now cal- 
lapsing with the weight of grain, turning the 
paddies into great tousled cowlicks, Along 
the Bang Pakong River, life is amphihbi- 
ous—oozving padcies, canoes, ducks, men 
with nets for seining fish, water buffalo wal- 
lowing in mud. 

Farther along, the land is higher, drier, 
beyond the flow of irrigation. This i+ the 
province of Prachin Buri, cassava coun- 
try, less prosperous, And soon we arrive at 
the border town of Aranvaprathet. A fad- 
ing, out-of-date sign gives the distance— 
two miles—to the “Republic of Cambodia.” 
It'sa boomtown based on the one resource of 
human Musery Ministering to this need are 
International Red Cross doctors and nurses, 
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saviy, he wore only a tag reading “sup 
plementary feeding. 

‘We have more than |e 
now, explained Pol Ham, a 
in the camp. “Dhe females get three food 
rations each.” Adult males get no food o 
direct help from UNICEF, since they often 
serve as resistance fighters and since UN 
CEF chiefly serves children, But women 
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Probing for pay dirt, a Thai roughneck 
(above) works on an Esse rig drilling for oil 
in the scrubby northeast near Khon Agen 
Althoweh natural gos wos discovered here 
lastyear, no one yet knows if reserves will 
be developed commercially. Gas ells in the 
Gulf of Thoilond, however, have recenthy 
gone inte production—good news for a nation 
whose energy imports eat 40 percent of 
export ecirriirips. 

Another tind of pay dirt, gemstones come 
from the mines near Chanthabun and from 
ri] 


emucrlers crossing the. borders of Kampuchea 


and Burma. Rubies (right), along with 


bine and block star sapphires, are offered 


at Chunthaburt’s market to dealers from 


Aorichok, ad moajer pem-cutting center 
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“At least it was notas bad as Non Mak Mun 
camp,” said Po] Ham. “The Vietnamese 
Army invaded and occupied the camp for 
two davs, then took some men back to Com- 
munist Kampuchea. Maybe a hundred of 
our people died, and 24 Thai soldiers. I saw 
bodies along the canals.” 

“Tn the forest we stil] exchange fire with 
the Vietnamese almost every night,” said 
Gen. Dien Del of the moderate Khmer re- 
sistance group called KPNLF. 

Along this border I visited other camps 
and settlements, In one [ watched a surgeon 
treat a Khmer warrior who had lost a foot 
in a nearby minefield. Generally, though, | 
was impressed with the flexibility of the 
border and the easy way some people 
crossed itin both directions. 


But not all people. “The last ten kilome- 
ters before the frontier were the worst, a22- 
year-old Vietnamese Army deserter told me. 
“Our guide left us. We had paid him two 
tuels of gold, but he vanished. Communist 
soldiers stole the few valuables we had.” 


HE NORTHEAST BORDER is harder 

to cross; the formidable Mekong Kiver 

here separates Thailand from Commu- 

nist Laos, At Chiang Saen, on the banks 
of the Mekong, IT ate pla taw, a tender Me- 
kong fish, in a riverside restaurant, “You 
can walk across the river here in drv sea- 
son,” said Col, Sawn Phongchawee, our po- 
lice escort. Just now, after heavy rains, the 
Mekong was a good ten meters deep and 
perhaps 1,000 meters across. 





Sea’s boon to flavor, salt rises in white mounds as harvesters work diked 
fields flooded with ocean water, which then evaporates inthe sun. Extensive 
areas of the coast go to salt farming, productive during the November to 
May dry season. Crude windmills pump the seawater into ponds where 
crystallization takes place over a }0- to 30-day period 
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Upstream, where the Ruak River flows 
into the Mekong, three countries meet— 
Burma, Laos, and Thailand—within the 
Golden Triangle, opium center of the Far 
East. Bodyguards accompany us, foranopi- 
um warlord might mistake us for agents of 
the U.S. Drug Enforcement Administra- 
tion; his army might kill us by regrettable 
mistake. A Thai journalist disappeared in 
these hills not long ago, murdered, some 
feared, by Shan opium traders, ‘Twenty-six 
other journalists have met violent death in 
Thailand during recent vears. 

Our young Border Patrol Police hold guns 
at the ready. “Twenty of our own men were 
killed last vear,” the colonel observes. “But 
most were killed by Communists. .. . 

“You've heard of Khun Sa?” our Thai 
friend asks. I have: His reputation is huge: 
By blood half Shan and half Chinese, Khun 
Sais a warlord with a well-equipped 3,000- 
man army. He rules large portions of bor- 
dering Burma, say the gossips, enters Thai- 
land at will, and controls most of the opium 
trade: 500 to 600 tons from Burma and per- 
haps 60 tons from Thailand. High stakes: an 
estimated traffic of billions of dollars, The 
Bangkok Post calls Khun-Sa “the drug king- 
pin.” (“But 60 percent of the opium comes 
from Burma and 25 percent from Laos,” in- 
sists the colonel.) 

Though our bodyguards watch closely, 
we see no sign of Khun Saor his soldiers. In 
pickup trucks we view the countryside, 
climbing steep Doi Tung, a pagoda- 
crowned mountain revered for meditation. 
The forested slopes and vallevs are as green 
as smuggled Burmese jade. Villages show 
Thailand's ethnic variety: This 1s hill-tribe 
country. Baca, a village of bamboo huts, is 
settled by the Akha tribe. Rice dries on reed 
mats (“high-quality rice—one crop a year”). 
Men chew betel, and women wear colorful 
headpieces adorned with coins—one, I no- 
tice, bears the profile of Queen Victoria. 

In rural communities, the Border Patrol 
Police recruit informers to keep tabs on drug 
traffickers. But the patrol has also built 
nearly 200 schools for villagers, “It helps us 
keep friends," says the colonel. 

All their work isn't friendly. Lt, Bai Sima- 
phon recalls raiding a heroin refinery just 
700 meters from the Burmese border: “Of 
course, a spy had reported on the location. 
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We were 60 men, divided into three groups. 
“We went by helicopter partway and 
walked in quietly, Heavy forest, When we 
were a hundred meters from their sentry, 
fighting broke out. They had 270 men firing 
at us. The engagement lasted 15: minutes, 
then they stopped firing and escaped across 
a stream into Burma. My men were not 
wounded, but we found the refiners had a 
machine gun and an M-72 rocket launcher 
—fortunately, no time to use them.” 

The colonel adds his appreciaton. “The 
refiners had cut enough firewood to last six 
months. This was probably the largest her- 
oin refinery in the country." 


EOPLE WAGE a different kind of anti- 
drug campaign north of Thailand's sec- 
ond city, Chiang Mai (pages 534-5). To 
reach the Hmong tribal village of Buak 

Chan, we climbed by four-wheel drive over 
a jolting trail with slimy ruts, This road is 
fairly new, terrible, and # godsend; before it 
was built, villagers had no way to bring pro- 
duce to market. “Raw opium, of course, is 
portable and not perishable—you can keep 
it for vears. It’s a high-value, low-volume 
crop,” said Richard Mann, UN administra- 
torforacrop-substitution program. A farm- 
er could make the equivalent of $2,500 an 
acre raising opium poppies. “Hut opiumis a 
lot of work,” Dick Mann explained. 

The village of Buak Chan—54 Hmong 
families—sits in a trough among hills; its 
wooden houses have steep roofs to turn 
heavy rain. 

“Four years ago they were planting opium 
poppies all over this hill,” Dick said. “Now 
they raise only those poppies you see—all for 
local medical use,” 

We went to the headman’s house, a place 
spacious but spare; on the porch, beneath 
caged parakects, a woman was sewing on 
her treadle sewing machine, a sign of new 
prosperity. The headman, Yang Seu, greet- 
ed us; his features are strongly Chinese— 
unsurprisingly, since this community of 
Hmong emigrated from south China in the 
last century. Yang Seu himself speaks 
Yunnan-Chinese and Karen, in addition to 
Thai and his native Hmong. Hill tribes-are 
not hillbillies. 

Trailed by three of his sons, Yang escort- 
ed us on steep paths to his fields of kidney 
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beans, potatoes, and corn. “This was once 
all opium,” Dick Mann recalled. 

Walking briskly, Yang explained the use 
of homegrown opium: “We use for pains of 
childbirth and for stomach problems.” Like 
paregoric. 

“This com matures a month earlier,” our 
host continued, “so we can raise another 
crop.” Laughter crinkled his Mongolian 
eves. “Our income is now one-third greater 
than with opium.” 

Opium poppies thrive at elevations be- 
tween 1,000 and 1,500 meters, and the 
northern Thai hills provide this limited 
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range. “Ive seen opium buyers come by 
horse and motorbike,” said Dick Mann. 
Roads and new crops make the difference; 
s0 the governments of the Federal Republic 
of Germany, Australia, Japan, Canada, the 
U.5., and the U.K., and organizations like 
the Church of Norway as well asthe UN are 
joining the Thais in this crop-substitution 
project. They give credit, seeds, and expert 
advice. Coffee is a lucrative alternative to 
opium, So are fruits, mushrooms, flowers, 
and flower seeds—Thailand now even ex- 
ports tulip bulbs to the Netherlands. 

These projects are working in 60 villages. 
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Perhaps 250 other - mountain villages. sill 
raise OPIUM. 

“Tf we moved police in and cut down all 
the opium plants,” one high Thai official 
told me, “we would instantly turn those peo- 
ple into guerrilla insurgents. They must 
have some way to earn a living.” 

Butalong with the carrot, there has to bea 
stick. Last year, in a Hmong village north- 
westof Chiang Mai, alter crop substitutions 
had begun, police made a token raid and de- 
stroved about an acre of poppies: Days later, 
when projectadvisers tried to visit that com- 
munity. they found logs across the roadin 14 
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Out of the stuff of dreams, 
Limestone pecks thrust above 
Phongnga Gay: their fantastic 
shapes, the work of erosion; 
their wetls of greanery, the 
eaocy of rock-clinging trees, 
The region was o setting for 
the James Bond thriller “The 
Man With the (rotiden Crun.” 

in predawn darkness on 
Phuket Island, a tapper cuts a 
rubber tree, starting the flow 
of latex into a waiting cup. [he 
mcrative stream dwindles with 
the heat of the day. 





places. Each had a note in rustic Thai: “We 
want no more foreigners in our village.” 


HANGE must come gradually, even with 
an industry ike tourism, [he governor 
of the Tourism Authority of Thailand, 
“ol, Somchai Hiranvakit, analyzes one 
problem: “A few years ago we found Japa- 
nese wives did not want their husbands to 
come here. A bacimage. So we invited Japa- 
nese lady magazine editors to come as our 
guests; we brought 600 Japanese women at 
low air fares. They visited Chiang Mal, saw 
hill tribes and arts of the people. They 
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bought silks and wood carvings—saw an- 
other side of Thailand, Now Japanese come 
for honeymoons. They photograph temples 
andelephants, Japanese are our prime over- 
seas market for tourists.” 


IHAILAND is still a tourist bargain and 

the scenery spectacular. What could ex- 

ceed the beauty of Chiang Mai with its 

crumbling 700-year-old city walls and a 
moat full of red lotus blossoms? Well, per- 
hapsthe women. “The most beautiful wom- 
en in Thailand,” notes cinema producer 
Chalong Pakdivijit, “come from Chiang 
Mai.” Lovelier than lotus. 

In the south near Phuket, steep islands 
leap from the sea like flying fish. But can 
those limpid waters survive the pollution of 
expanding tin mines? And can the Thai 
tourist industry jong survive the world’s 
highest, most cumbersome hotel taxes? “We 
pay 12 different rates of taxes,” a hotelman 
confided. “From 3 percent to 16.5 percent, 
Laundry and dry cleaning have different 
rates, Bookkeeping is terrible.” 

Lam at least certain of Thailand's greatest 
tourist resource: the friendly Thai people 
and the famous Thaismile. A visiting Amer- 
ican anthropologist notes that “the Thal 
smile is a warm, soft expression—as much 
with the eves as with the lips.” 

Strangers passing on the street smile at 
each other. It's the first response. But, odd- 
lv, Thai boxers smile at each other before 
kicking each other on the chin. Why? “May- 
be they're friends,” a former Thai boxer told 
me. “Or mavbe the smile is saying, ‘See— 
you do not frighten me; I am confident.’ 
Others remind me that Thais avoid confron- 
tations or any display of anger. They recall a 
favorite saving in the musical, five-toned 
Thai tongue: “Jai yen yen—literally, heart 
cool cool, or keep your coal.” 

Thais also smile at inconvenient laws— 
and thus make possible the tourist business 
on that elephant-trunk peninsula in the 
south. Typical is Hat Yai, a pleasantly mod- 
ern city of 75,000 population without much 
local color. Yet each vear 400,000 Malay- 
sians come here by bus, train, and plane to 
shop. “Some products are legal,” a local 
merchant admitted. “But these digital 
watches and tape recorders are smuggled in; 
they're cheaper here in Hat Yai than in the 
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countries where they are made.” His prices 
prove the point, 

For all the tourist boom, southern Thais 
have their worries. Communist insurgents 
and Muslim separatists raid trains and rob 
trucks. “We face three groups of terrorists— 
perhaps a total of 3,000 people,” police Lt. 
Kamron Liyawanich told me in Songkhla, 
“But fewer than in recent years.” 

Offshore pirate boats ply the waters of the 
Gulf of Thailand. But who are the pirates? 
“When their nets are in the water, they're 
fishermen,” one foreign observer told me. 
“And when the nets are up, they're pirates,” 
Not exactly. 

“Honest Thai fishermen have also been 
robbed by pirates,” a Thai friend insisted. 
“And the pirates are not just Thais—they 
come from other countries too.” No doubt. 
The overtfished gulf washes many impover- 
ished shores. | 

Whatever their nationalities, gulf pirates 
are a tough bunch of cutthroats. A Roman 
Catholic priest, who prefers anonymity, was 
working with Vietnamese boat people and 
other refugces on the coast near Songkhla, 

“One boat recently landed right in front of 
my bungalow,” said the priest. “Eight refu- 
gees—seven men and one woman, all of 
them stabbed but still alive. We bad to carry 
them to camp. 

“There had been 44 people when that boat 
left Vietnam. Pirates hit them—robbed 
them of everything, even took the engine of 
their boat. Usually pirates rape the women, 
and then two orthree weeks later drop them 
off on land. This time, though, the pirates 
stubbed all 44 people, rammed the boat, and 
leftitto sink. Butsome of the wounded were 
able to bail it out, and they reached land.” 

Fewer reach land these days, and fewer 
boats are sailing from Vietnam. Pirates no 
doubt are a deterrent. I strolled along the 
Songkhla waterfront afterastorm, About20 
boats had been lost at sea. Now nets were 
drying, and fisher families were repairing 
the battered craft. These waters were dan- 
gerous, life was hard—and sometimes 
cheap. By definition, survivors are tough. 


HE POOREST PART of Thailand is the 

northeast, where U. 5. servicemen spent 

off-duty time and money during the Viet- 
, nam War. 
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Piteous procession of the homeless, 
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tributary of the Mekong River. “Tt we could 
ever find a way to develop the Mekong 
jointly with our neighbors,” a Thai encgi- 
neer mused, “we could solve a lot of our 
energy problems.” 

(hil accounts for almost a third of all im- 
ports, contributing to a three-billion-dollar 
trade deficit and generating most of the 
country’s electric power, Last year only I? 
nercent came from hvdro installations. 

“ur main rivers are almost all devel- 
oped, notes Sswarng Lhampa, superinten- 
dent of the project for the new, 140-meter- 
high Srinagarind Dam, on the Mae Klong 
[Kwat) River, soon to be the largest single 
saurce of [hai hycroelectricity. “In the 
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province of Tak thereis stilladrram ofa site 
foradam. Butit'sinasensitive area.” Here- 
fers to Communist guerrillas; Communist 
headquarters are rumored to be in the for- 
ests of Tak, And roadblocks of Thai soldiers 
on the highway confirm the sensitivity, 

The hope for Thailand's immediate ener- 
cv future lies in the south, where a new gas 
pipeline stretches 400 underweter kilome- 
ters beneath the Gulf of Thailand to gas 
fields of unusual promise. Union Oil of Call- 
fornia has proved gas reserves here of more 
than 30 billion cubic meters. Texas Pacific 
has proved others 

We flew by Sikorsky 3-76 helicopter out 
to a sturdy platform far from sight of land 
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Winds were rising, the sky was ray, andthe 
radio shack crackled with weather reports 
about an approaching storm. This was LQ 
(Living Quarters) Station, hotel for 122 
workers, though a kind of county seat for 
some 450 other men working on neighboring 
platforms and drilling rigs. 

Gas production was already well under 
way. Eventually as much as 50 percent of 
Thailand's electricity will be generated from 
this gas. 

‘We've found abnormal temptratures 
370°F (188°C) at the bottom of the hole,” 
said production superintendent Les Bover, 
an Oklshoman. “And the gas is about 15 
percent carbon dioxide, which can cause 
corrosion. But boy, do we have gas!” 

LO Station, anchored against storms by 
pilings 100 meters into the seafloor, has four 
levels of living space, witha hehport.on top. 
Nine evaporators turn seawater into fresh. 
And LO offers beds, an exercise room with 
Ping-Pong and pool tables, one-hour laun- 
dry service (“there's nobody here who 
doesn't get dirty’), and a spirit house (“but 
no incense—it sets off our smoke detector”). 
Food is plentiful and good. 

In the mess hall, talk buzzes in the lan- 
guages of Babel. Ramadan alters the meal 
schedule for the Muslim Thais, whe speaka 
Malay dialect. A 22-year-old bushoy named 
Afisad has no eyebrows: He has just com- 
pleted his duty as a Buddhist monk. But 
whatever the backgrounds, the working 
language is English: “For safety—if we say, 
‘Watch out,’ people have got to duck, Our 
training program is good,” And how do 
Thais compare with other Southeast Asian 
workers? “Better! Thais are the crearn of the 
crop. As we train Thais, they take over.” 








RO THEY DO. For in spite of Thailand's 
problems, Thai energy—both human 
and mineral—portends a better future 
for this remarkable front-line Southeast 

Asian nation. I recall some 700-year-old 

words carved into the stone of old Suk- 

hothal; they seem both past and prologue: 

“Sukhothai is thriving. In the water there 
are fish: in the fields there is rice. The king 
does not tax his people... . Whoever wants 
to trade in gold and silver, trades, ... Who- 
ever wants to laugh, does so; whoever wants 

to sing, does so.” a 
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Rose of the North, Chiang Mat 
drowses on a summer's morn. As a 
thriving center for handicrafte-—wood 
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Steep-cliffed St. George, 
one of five Pribilof 
Islands, rises from the 
Bering Sen (above) 
Isolated islanders face 
cuts in federal support 
and opposition to their 
sedlshin industry—issues 
thot raise a question: Is 
there a future here for 
Aleut natives such as St 
Paul mayor John R. 
Merculief, Piama, his 
wife, and their children 
(facing page) / 
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AR OUT IN THE BERING SEA on 5t. Paul, a rugged 

volcanic island, Larry Merculieff starts his Datsun 

pickup, Waves good-bye to his wife and daughters, and 

drives half a mile to his office. He is an overworked, 
chain-smoking, 32-vear- 
old college graduate, whose 
soft voice and easygoing 
manner belie the anxiety he 
is feeling these days. 

As president of Tanad- 
rusix (Our Land), which is 
st. Paul's native-owned 
profit-making corporation, 
Larry handles the business 
interests of St. Paul, and he 
is the best hope his people 
have of averting financial, 
social, and cultural disas- 
ter. Today not only 5t 
Paul's sealing industry is 
under fire as a cruel and 
outmoded practice, but 
also the teceral govern- 
ment, which operates the 
industry, is proposing to relieve its own budget problems by 
reducing financial support to the island, 

“The fur seal harvest has protected our culture and the 
island habitat. It is our economic mainstay,” Larry said. 

Larry is one of $50 Aleuts who live on St. Paul, which with 
44 square miles is the largest of Alaska’s five tiny Pribilof Is- 
lands. The Pribilofs are anchored in isolation 2700 miles north 
of the Aleutian chain, 300 miles from mainland Alaska, 500 
miles from Siberia; only one other in the group—at. George, 40 
miles to the southeast—ts inhabited (map, pare 539), 

When I first journeyed to St. Paul, it was late summer. The 
rocky beaches swarmed with life: countless seals shuffling 
about on rubbery flippers. It sounded and smelled like a barn- 
yard metropolis. Some seals left the beaches to plunge into the 
dark sea. Soon all would be migrating south. 





Nearly a million northern fur seals—70 
percent of the world's total and the worid’s 
largest gathering of marine mammals—con- 
gregate every spring at Pribilof rookeries to 
breed and bear young, hauling up on the 
very beaches where they were born. 

In 1786 Russian explorer Gerassim Priby- 
lav, secking a new source of furs, discovered 
the then uninhabited islands that now bear 
his name. To harvest the seal pelts, the Rus- 
sians imported enforced native labor from 
the Aleutians, and most Pribilof people de- 
scend from these first reluctant settlers. 

The United States took over management 
of the Pribilofs and their fur seals when it 
purchased Alaska from Russia in 1867. In 
recent years about 24,000 seals have been 
taken annually in a five-week summer sea- 
son controlled by the U. S. National Marine 
Fisheries Service. Aleuts harvest and clean 
the skins. The government pays most of the 
bills for maintaining the Pribilof villages. 

“St. Paul is a company town,” said Max- 
im Lestenkof, the alcoholism counselor 
there, “and Uncle Sam owns the company.” 

Uncle Sam's “ownership” and support of 
the sealing industry have not safeguarded 
St. Paul's sealers from controversy. On one 
opening day of the sealing season, TV news- 
casters, film crews, reporters, photogra- 
phers, a congressman, members of animal 
protection groups, a movie actor, biolo- 
gists—all alighted on the Pribilofs to ob- 
serve, record, denounce, or sanction. 

Fur seals migrate through the waters of 
Canada, Japan, the United States, and the 
Soviet Union. The Interim Convention on 
Conservation of North Pacific Fur Seals, a 
treaty signed by these four countries, out- 
laws pelagic sealing but permits the U. 5. 
and Soviet Union to harvest seals on islands 
in their possession, In exchange for not par- 
ticipating in open-water harvesting, both 
Canada and Japan receive from each of the 
others a 15 percent share of the furs. The 
treaty will be up for renewal in 1984. 

Five a.m., and we could hear the seals 


long before we could see them through the 





Susan Hackley Johnson, a free-lance writer 
and photographer, settled in Alaskaten yearsago 
and now lives in an isolated mountain cabin 20 
miles from Anchorage with her husband and 
youngson. Tim Thompson, afree-lance photoz- 
rapher, lives on Bainbridge Island, Washington. 
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morning fog, Only young males are taxen, a 
plan with which nature seems to cooperate, 
because the nonbreeding bachelors gather in 
the periphery of the rookery. 

Herders drove the young bulls inland, 
shooing away stray females and any males 
longer than the allowed maximum of 47 
inches, Stunners, awaiting the bachelors at 
the killing ground, struck them with long 
hickory clubs, knocking the selects uncon- 
scious or killing them outright. 

The stickers followed, severing cach 
seal's thorax and puncturing its heart. Then 
came the rippers, who cut the skin around 
the belly and flippers, and the pullers, who 
peeled off the steaming pelts with heavy 
tongs. Askilled crew can stun, kill, and skin 
a seal in about one minute (pages 544-5). 

After villagers take the meat they want— 
flippers, heart, and liver preferred—Tan- 
adgusix tries to sell the carcasses for crab 
bait and sled dog food. 

Tanadgusix also pays for each male sex 
organ collected. These “seal stix,” when pro- 
cessed, find a ready market among Orien- 
tals, who consider them aphrodisiacs. 


Seal Hunting: Necessary or Senseless? 


To some observers the morning's work 
was the harvest of a renewable resource. 
Others would claim they had just witnessed 
asenseless slaughter. Lfeltsadness watching 
seals die, but Lalso felt concern for the Aleut 
people. What would become of them if seal- 
ing were outlawed on their islands? 

Banning sealing would deprive Aleuts, 80 
percent unemploved, of essential income. 
One sealing opponent, Jowanda Shelton, 
formerly of the Committee for Humane Leg- 
islation, proposed paying the Aleuts until 
they could find an alternative to sealing. 

Mike Zacharof, afeisty St. Paul Aleutwho 
represents the Aleuts on the North Pacific 
Fur Seal Commission, didn't like that idea. 
“Tt would be welfare, and we don't want it.” 

“Then why not make the islands a wildlife 
sanctuary and employ your people to guard 
the seals?” stuggested Alice Herrington, 
president of the New York-based Friends of 
Animals; Inc. “You have the potential bere 
for a fine summer resort.” 

“Being game wardens won't provide §0 
different jobs as sealing does now,” Mike re- 
plied, “Already nearly a thousand outsiders 
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Nomads of the North Pacific, fur 
seals follow Ovo migration routes, 

to California and Japan. In the spring 
70 percent of the world population of 
1.4 million fur seals congregates on the 
Pribilofs to breed. The uninhabited 
volcanic islands were discovered 

in. 1786 by Gerassim Pribylov, who 
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visit St. Pauleach summer. There's alimitto 
how many the island can handle.” 

The “humaniacs, "as some Aleuts call the 
preservationists, concede that seals die most 
quickly and with the least trauma when 
killed by stunning and sticking. But they 
object to the harvest on grounds of unnec- 
essary killing and the high cost to the 
government of the Pribilof program, The 
federal government spends 5.3 million dol- 
lars a year—75 percent of Pribilof income, 

Walter Kirkness, director of the Pribilof 
Islands Program for the National Marine 
Fisheries Service, offers a rebuttal. “If we 
halt sealing, it would lead to abrogation of 
thetreaty. Asaresult, we could easily see the 
return of free-for-all slaughter of seals at sea 
without any international controls at all. 
That would be devastating to the seals.” 

Mike Zacharof had an even more basic 
objection: “Instead of worrying about seals, 
which are in no danger of extinction, why 
not worry about an honest-to-goodness en- 
dangered species—the Aleut people?" 

Since the Russians first gained sway over 





New Day for Alaska's Pribllof Islanders 





Alaska, Aleuts have decreased from an esti- 
mated 20,000 to a mere 3,200. White man's 
diseases wiped out many. So did a Russian 
disregard for native lives, 

Under U. 8. administration, a repressive 
bureaucracy brought little progress until, in 
1971, the federal government settled aborig- 
inal claims for land and compensation and 
gave Alaska’s Aleuts, Eskimos, and Indians 
@ means to control their lot, The settlement 
established profit-making corporations for 
each native village and region, with every 
villager a shareholder. For St. Paul's Tan- 
adgusix, the chief profit makers are hotels 
and a restaurant. 

Islanders won a reprieve for sealing when 
Congress extended the fur seal treaty 
through 1984. They were helped by the Sier- 
ra Club and National Audubon Society, 
which supported the treaty and looked upon 
it asa hallmark of wildlife conservation and 
management. 

Butanew threat to the islanders’ econom- 
ic well-being has suddenly loomed. 

“Tt's called Reaganomics,” said Agafon 
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Ona lofty vigil, rifie-bearing Aleuts 
(facing page) scan the waters off St 
Paw! for sea itons, Such hunting ts 
supplemental jor breadwinners of the 
only inhabited telandls, St, George and 
et. Poul, te magority of whom earn their 
living from the annial fur seal horvest 
Sinee income from the harvest can't 
support the istands' 700 residents, the 
U.S. government subsidizes the 
economy, Mindful of the Reagan 
Administration's plan to phase out the 
payments, Pribilof leaders press for 

development of commercial fishing and 
other sell-sustoining enterprises 

On the ploy side, Phyllis Morculieff 

and doughter Leatha (left) walk after 
completing most of the course ina 
three-oile “yiini-morathon." A sack race 
at St. Poul School (below) enlivens the 
Fourth of July holiday, Formal education 
extends through the tenth grade. 
Although islanders are entitled to their 
own high school, parents prefer to send 
thetr children to school on matrianid 
Aluska to give them the experience of 
Living off the telonds 
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Krukoff, a St. Paul man who left the island 
to become president of the Aleut Corpora- 
tion, the regional group that represents all 
Aleuts. “The government provides 74 per- 
cent of the employment on the islands, in 
sealing and public services. Because of pro- 
nosed federal budget cutbacks, this support 
may be withdrawn within two to four vears. 
Our people are scared.” 

Noone knows what lies ahead, but not all 
regard the federal withdrawal as bad news 
“It’s a godsend,” claimed Victor Lekanot, 
St. Paul's tribal officer, “If we have a lot of 
help during the transition, we can take care 
of ourselves,” 

Alaska may help out, although it ts faced 
with plummeting off revenue and budget 
rollbacks of its own. The Aleuts, under 


federal regulations, May assume manage- 
ment of the seal harvest, but to do so would 
require a heavy capital investment, which 
Seems risky considering the uncertain long- 
term future of the fur seal treaty. 

Most St. Paul people are pinning their 
hopes on their own village corporation and 
its president. “We candevelop a world-class 
ocean fishery right here,” Larry Merculieff 
said. “Ghne fisheriés expert described the 
Pribilofs as the only aircraft carrier in the 
middle of a strategic war zone—we re cen- 
trally located in one of the world’s richest 
bottom-fishing grounds. 

“But if we don't cantrol development, it 
could mean destruction of village life. Big- 
time fishing would create more jobs, but it 
could bring in 1,500 or more transients— 
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even lose control of our local government 
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A remote haven for wildlife 


ILLIONS of seabirds 
breed on the rugged 
cliffs of the Pribilofs 

and feast tn the food-rich 
Bering Sea, attracting bird 
lovers from around the world 
Sone species are native to 
the tslond: others are-excotic 
migrants from places [ike 
Siberia. Flying in formation, 
murres dot the sky (left) as 
they retum to St. Poul after 
a day of feeding at séa. 
Comical-looking parakeet 
auklets (right) bear white 
plumes behind their eyes only 
during breeding season, The 
red-legeed kitttwake (below 
right) craftily builds tts nest 
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five or six sets of shirts and pants. When we 
came back two vears later, nearly every- 
thing we valued was gone—our icons, an- 
tiques, furniture,” 

W hile the U, 5. military occupied their is- 
lands, the Pribilof people were interned on 
Admiralty Island off southeast Alaska, inan 
old cannery and the dilapidated buildings of 
an abandoned gold mine. Uprooted and be- 
wildered, they suffered misery and disease. 
One in four died 

But some found excitement in their new 
surroundings; there were rain forests, 
brown bears, mountains, and, in nearby Ju- 
neau, new friends and jobs that paid cash. 
Among these friends were members of the 
Alaska Native Brotherhood, founded by 
Tsimshian and Tlingit Inclians to further na- 
tive interests, After the war the islanders 
joined the organization and forthe first ime 
had access to legal assistance. 

In 1951 they sued the federal government, 
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claiming it had not treated the Pribilof peo- 
ple fairly and honorably. The Indian Claims 
Commission decided in their favor 27 vears 
later, concluding that the “government was 
obligated to provide for ‘comfort,’ but 
“wretchedness' and ‘anguish’ are the words 
that more accurately describe the condition 
of the Pribilof Aleuts.” 

The commission awarded the people of 
St. Paul and St. George 11.2 million dollars; 
eight months later, under threat of appeal by 
the U, S: Department of Justice, the Aleuts 
settled for 8.5 million, The money has not 
yet made its way through the bureaucracy, 
but when it does, 80 percent will be dis- 
bursed to individuals, 20 percent will go for 
community development. 

“We call it our corned-beef money,” Ga- 
briel Stepetin told me, “because it seems like 
all the government ever gave us to eat was 
canned corned beef.” 

Like most islanders, Rufina Merculief*s 
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Youthful spirits roar out of St, Poul and head for the open road on rented 
motorbikes (above), Came evening, they might be dancing to the music of former 


maver Victor 4. MMercultef (below, ot left), who rehearses with his brother Guy 
fora gig with their rock band. For others, national network television programs 
hedmed from a satellite provide the- major source of evening entertaimment, 





family acquired its name when first baptized 
into the Russian Orthodox Church. Mem- 
bers of the Merculief/Merculieff families 
live on both islands; some spelled their name 
one way, some the other, The situation 
proved too confusing, =o U.S. federal offi- 
cials decreed that all St. Paul Merculiefis use 
two f’s; thost on St. George only one. 

As a schoolgirl on St. George, Rufina 
Merculief, now the mother of grown chil- 
dren, was forced to learn English, forbidden 
to speak Aleut. 

“They'd make us eat soap or tape our 
mouths shut,” she recalled. “But I'd sneak 
off with my friends, and we'd talkitanyway. 
Tloved the sound of our own language.” 

Today Aleut is taught in grade school. 
But feeling Aleut—treasuring that unique- 
ness—may be ever harder for new genera- 
tions to achieve. “Our original culture was 
lost to us two centuries ago,” Gabriel Stepe- 
tin said sadly, “and our children have dis- 
covered the American way.” 


Videotape Aids Community Spirit 


Technology has made inevitable inroads, 
Citizens-hand radios and telephones link 
virtually every vehicle and home. Friday 
nights people congregate for disco and rock 
dances in the recreation hall. Youngsters 
race about town on three-wheeled Hondas. 
Some homes have freezers and microwave 
ovens. The television set is ubiquitous. Pro- 
grams bounced off a satellite circling the 
Equator bring villagers “Dallas” and Dan 
Rather. This cuts into the community spirit, 
but Larry Merculieff has found a solution. 

“When we want to notify villagers of im- 
portant issues, we make a videotape, If we 
held a public meeting, few might show up. 
But évervbody watches TV.” 

Most community functions—such as bas- 
ketball games and bake sales—occur at 
school. St. Paul has a new school with the 
latest educational aids: an Apple computer, 
automotive repair shop, electronics lab, 
weight-lifting equipment, Beyond tenth 
grade, students are air-bused each fall fora 


semester or school year to schools in Anchor- 
age, Bethel, and other mainland towns. Al- 
though the Pribilofs are entitled to a high 
school, parents on both islands voted no. 
Rufina explained: “Our kids know about the 
outside only through books and television, 
but that's not reality. They need to experi- 
ence the world beyond our islands.” 

Somestudents who leave never return. OF 
these who come back, many find only 
chronic unemployment. Often they sink into 
alcoholism, an especially serious problem 
among adults. 

“I worked sealing, went away to school, 
and now I'm back sealing.” Phillip Lesten- 
kof told me. “The name of the game Is sur- 
vival. You can’t choose a career—you're 
lucky if vou can just find a job.” 

Larry Merculieff disagrees. The commu- 
nity needs new leaders to manage Tanadgu- 
six’s enterprises, but few have training. 
“Self-image is one of our problems,” Larry 
explained. “Years ago the government 
treated us as inferior; we cannot allow this 
feeling of inadequacy to be passed on by 
each generation. 

“More than ourown village is at stake. St. 
Paul is the largest Aleut community in the 
world. Ifour young people leave, the village 
will die a slow death. It may be the death 
blow to the Aleut people’s culture;” 

Perhaps the Aleuts’ transformation from 
seafarers to landlubbers caused the most se- 
vere injury to their self-esteem. When the 
Russians brought enslaved Aleuts to the 
Pribilofs, they taught them to kill seals 
ashore, Until then, Aleuts were as comfort- 
able at sea as the seals, whales, and sea lions 
they hunted. They paddled for days in 
oceangoing, kavak-like dbaidarkas. They 
subsisted on sea mammals, eating the meat, 
using the bladders for buckets, and burning 
the oil for heat and licht. Bones were shaped 
into implements, seal cut into raincoats, sea 
lion flippers into shoe soles. 

Islanders still fish in small boats for hali- 
butin surnmer, go after reindeer in fall, hunt 
birds and gather eggs in spring. 


Fleeing the bite of a spring storm on St. Paul, a young girl heads for home near the 
Church of St. Peter and St. Paul. Men and women worship on separate sides of the 
Russian Orthodox chapel, and Mass is sometimes still read in Slavoni¢c—traditions 
sown in the past and respected in the present on islands where the future is cloudy, 
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One blustery winter afternoon I chanced 
upon Mike Zacharof ona high bluff near the 
village. Bundled in a warm parka against 
the wind, he was prepared, he said, tospend 
several hours scanning the sea, hoping to 
shoot asta lion, now protected in American 
waters from all but aboriginal hunters. 

“They poke out of water for air, then dive 
out of sight,” be explained. “You have to be 
quick and sure, shooting them when their 
lungs are full so thev'll float to shore. 

*T come out here to get away from pres- 
sures,” he confessed. “And when I really 
want to relax, I go away to St. George. It's 
even more peaceful there.” 


Quiet St. George Considers Its Course 


Treached the island of St. George aboard a 
nine-passenger plane. Crouched by the sea, 
the only village, of the same name, shelters 
come 150 residents. Rows of uniform white 
houses cluster around the stately, onion- 
domed Russian Orthodox church, core of 
the island’s spiritual and social life. 

Offshore, lights from crab boats escaping 
a storm gleamed like low-hung stars. A stiff 
wind blew the wave foam back to sea and 
hustled a villager down the street, his parka 
billowing like a sail, A mother and daughter 
scurried into the church, arms laden with 
plastic Easter lilies: Nearby, adozen scruffy 
foxes scavenged for scraps. 

Ornithologists rate the Pribilofs, and es- 
pecially St. George, as among the world’s 
premier birding sites. Millions of birds gath- 
er here cach summer, Almost 200 species 
have been sighted residing in or migrating 
through the Pribilofs 

In Nick Philemonoff's boat 1 visited a 
rookery. After a 20-minute ride Nick cut the 
engine. We drifted by a cliff soaring 900 feet 
above us like the facade of .a Gothic cathe- 
dral. Nesting birds screamed and chattered 
from its ledges; tufted and horned puffins, 
cormorants, fulmars, kittiwakes, auklets, 
and murres flew about like confetti. 

Nick said, “We watch St. Paul carefully 
to <ee if we want to grow along the same 


lines. They have a policeman now to handle 
problems. And I can see that people there 
don't share as much as they once did.” 

Sharing was once a simple matter: Divvy 
up the seal, the sea lion, the hardships. Now 
life is more complicated. There's the corned- 
beef fund to be fairly divided. St. George 
people wonder: Should we encourage tour- 
istn, a fishery, oil development? 

All but subsistence sealing has been pro- 
hibited on St, George since 1973 to allow 
comparisons between an unharvested herd 
and a harvested one, 

“St. George has all the problems of St. 
Paulthe impending federal withdrawal, 
the need to develop an alternative economy 
quickly—and no experience in dealing with 
them,” Larry Merculieff told me. 

But, more important, the islanders now 
have the right to chonse—win or lose. After 
200 years with little control over their lives, 
they have a chance to shape their destiny, 

“Tf we all work together, we'll make it,” 
Larry continued, “Our most pressing need is 
to create jobs for people on St. Paul. Fisher- 
ies, ves, but besides, Tanadgusix already 
owns St. Paul's King Eider Hotel and Res- 
taurant. Tourists—mainly birders—come 
here in summer. A Danish marine architect 
is helping us design a fishing harbor and 
model community on corporation-owned 
land in the Aleutians. We've signed a con- 
tract with the Chinese to sell them seal stix. 
Oi) companies are inquiring about a staging 
area for drilling in the Bering Sea. We are 
even moving outside the islands: Tanadgu- 
six recently bought the controlling interest in 
an Anchorage hotel. We can become an eco- 
nomic powerhouse, but not overnight.” 

At St. George’s Fourth of July dance, 
Larry's prophetic enthusiasm was given 
strong «ymbolic expression. The recreation 
hall was festooned with red, white, and blue 
strenmers. A banner spanning the ceiling 
bore an especially appropriate message for 
the islanders: Let Freedom Ring. 

Independence didn't occur for the Prbilof 
Aleuts in 1776. But it’s coming now. a 
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As one of the benefits of membership in the National Geographic Society, 
an index foreach six-month volume will be sent free to members, upon request, 
The index to Volume 161 (January-June 1982) is now ready 


NATIONAL 
GEOGRAPHIC 
SOCIETY 
WASHINGTON, D.C, 


Oreonized “forthe increas ond 
geographer Anewleatye” 


diffusiwe af 


GILBERT HOVEY GROSVENOR 
Kali, (CIM, Pepnideny, Ppa. rend 


Choma ef fhe Beard, ) oP a 


4 Nip iede ir dare SaTennew, Teepe: Soy We Cherered m= Washing, 0,0, m 
wah the nes of the United Sinden et 2 DOmpooli scwrdific anit 
Pe shanti prpmeraiion, Since (280 phe Socety hay supqutisl more than 7.100 


eee Lis] sneha ga 
ai ion diftunes. thes 


WAT AD 
RATIONAL GED HC its hanks, pe rd thingy 
Fiber: Autireua! Corceyp napsair 


aabing Herne sarge Pgh wal 


bnhiwitige of 
ity maonahhy et Pre 


educainonal 
WELLE, u maganine for children ae fam ee balay 


mation wervices; techndcul reports; cEhihiis en 


Exnlorery Vial 


CLARET M. RS eK, Premier 


VES B. ANDER SCI 


Lexacutive Vier Presiden 


ALFRED J. ALATRE, Vice President apd Treeeurtr 
WILLIAM T.. WELL. FREDERICK C OALE; LOMA J. GRANT. 
JCSEPE DB, HOGAN, ADRLAS LL. LOFTIS. IR. LEWTS FF. iow E. 

RAYMOND), MeELLBOOTT. J. Vier Presidents 
SOW WW SNCS, feonctary ant Corporaiz Coun! 


BOARD OF TRUSTEES 
WELVIS SM PASE. Chir of the Pear 
BOHERT © BOYLE. View (hamomon 
LW Bo BLLOTT. View Chairman 
President, George Washangonn Univeriiy 
THOSAS Wo MCRNEW, Adbieory Chines 


OW PS BARTS 

Emeculite Vice Presider. 

Suiinnal Geegeaphic Society 
THOMAS BL BekLGER 

Eaeutive Vice Presiden American 
feiephone 4 Telegraph Company 

FRANK BORMAN, Chairman of thee 

Toon anf rHtedent Eexanern Airlines 

J. CARTES BEUYS , Derechir, 

alee! Calley ot Art 

WARREN EF BURGER 

Chie! distice of dhe Uniti! Sivsne 

HCHAEL OOLLINS 

Vice Prrvident. Vought Conpemiien 

UPDROER M. ELSE, Presedem, 
Aresoun Hed Cree 

WILAUM E: GARRETT — 

Faliior, Sata Ciongeeplic 

GILBERT M. GROVES 
Prratbent, Maticmal! 

ibengraphic Someiy 

ARTHUR. (LASSCIN, Atomey 
CARYL FP. HASKESS, Form 
Presuled!), Cumeger lation 

uf Yashingion 


IEBOME EE POL LANES 

Poiomnet LS. Amketandat to Sveoden 
CARL ISL 7 HUMELSINE 
Chairma 


af the Beuird, 
Phe Cusluctiial Williamsburg Pitgenbaleies 
WES. LYNIMIN B, JENS CS 
CURTIS E (LeMay, Parmer href 
of Stad®, UF. Ader Foro 
LALHANCE &: ROCKEFELLER 
Charman, Memorial S]oes-Koctierrina: 
LE Center 
RORERT C. SEAMANS. Te 
Hemry M. ice Professor if 
Environment und Public Poloy, 
Mavsachwsetis [mestunr od Techaurioagy 
JAMES. H WAKELIS. 12. Fenner 
Asiimund Secretary if Cismrce 
for Scigmee and Tinchenligey 
CONRAD L. WIETIL Fenner 
Director. Mational Furk Sorrics 
Pruserr wnt 
ChAYWPORD 1. OR EES EWALT 
oy hal Wert! HESS EY MARTIN, JE 
PREDERICK &. VOSDLIRGH 
IAMES FE. WENT 
LOUIS 8. WRIGHT 


COMMITTEE FOR RESEARCH AND EXPLORATION 
MELVIN M PAYNE. Channon 
T. DALE STEWART, View Chinirinuai 
EDWIN W SNIDER, Scurry 


HARRY C 
uf” Mintel,  ACIBERT i 
HASKINS. THOMAS W 
Aeainpitte— Aun 


BSHOP, WARM J, we BLU Professir ef 
DOYLE. OLLBERT M_ CROSVES 

WeokseWw, BETTY 

trathaiseian Imetiigthen, METER H 


¥, Lenverel® 
m. CARYL F 
i REI. Miceearcli 
WAY ES, Sth 


Prretpaciigey , 
MMinnuri Thitwniin! Gartes, CHARLES HST WeER, Proficseur af 
Linnenity af Colmuip, GEORGE ©. STUART. JAMES H. WAKELISN. If 


GEORG. 


WH MORE Ih Miwrerch Ceole 


E. WATHON, Cura if Birds. Soni! hvonian Lorre lu Levit FHLANE c. 
t, US. Gevkypes! Survey, CONRAD L. 


1 ae 
WET LOM i WRC end PAL A LARD, 


ASSISTANT VICE 


ADMINISTRATIVE STAPF, Sarit ly 
Laure i Lehi. William G. Me 


PRESIOONTE: Janes PF Kelly, Watd 3 pl C"lettis Prole 
ASHSTANT EECEETARY: Port Coriive, Ir ALSETAMTS 10 THE 

fiketea, Thonias fi Kuillsky, Richer! FE, Perse 
Thawiathy i. 


» dyer 


Rumen, lag H,. Crores 


Cree E frewsted Quved H, Peters 


ddimentiirmion: 1, Evelyn Comakan, Aaber ¥. Rioenig_ thigmiew Jan Loti hk, Mtoe 
ia i. Maerschallor. Reren §. March, qa. Meclortlac, henner Sloeeley , grime 


Mule! Shee, Neil, Jitu OF 
i, Kline, Richard A 


my, Igyce S. Soenficnd var 
Hane M Tstapey Cumewerr: banvee U1. Setunulvee, Willinin 1. chew 
Mechler. Hard | Senith. fulecosimud Aerie 


so 


rae: [itu FF. Cnee. Carl chron. br, enpaltpee thee fi! blower A. Plan. 


we fin) Peer 


Mewreb ern itis Kervices> Stergatet L. Donated 


Parpon. 
Siteirt Chive, Free T’, Covteinger, Willem T. Mts Desinetl, Paail 8. Tyler, Dari 


Uy Pa Writes Mio 
= Havel Ciheren fi 


Joe M. eien, Pram §. Thbreno, Margaret 
Warfcl, Gaileen W. Ihuwurtng. Larus B Dimond: dit 


Charies T. Keeeland, Robert J. 


perite Wine, esér FP Wickes Merieinrter!: Tinian |. Hart. 


att, Shirt 


od, Wile # riety 
Slifer, Pies 


|. Wenner. His ies 


Robert L. Prige. Jirnagh &. Fowler. Thoms M. Kent. Mary A. Minitinghy.F. Wil 
line Mats, Towne: Wie Murctucieg: Robert O. Corey, Thine L. ether, 


Sheila HH. lrnrevel 


ADVRETTANG: fiver tie Geiege E Mufur. 173) Awol the Ames, Sew Viet 
TOD. Acseed; tel le.> hear  hienny Ante. Soke Drea! tear: Checergs pregyeri 
fa 


Adina pers — Eset art WM 


Plerucin., a) Ava-sten ( tarmr 
Predur hn Ch. Serta | 


eth. Afi: Wier. Hee, tA 

Proms ei ha anny! ped gs Bichanl H. Laban. #ur bed A 
Part. Mivtineas Auger: Bejer 

Merde Research: Alex Stier Floe, Preto J 


. Michwels. 


Bobert Belli. Aabiedinipt pain anche Coffe 


ton, Fl CMa. Secs che 
eer cppaineng wearer W; 
a ytar. 5] Lory 


COPTRHEHT it Tin? Nocoeal Coopraciic Sosy. T Tih and Mi se, BW, 
pai as rare: eect c. und ciewhere 
ond fireign regtreisons $65 de 

| Sent wiki chinges jo Nate! Geographic 


(L256 Ones ah, Po Bow TIM, Waahingiem, OC 7 


st 


ut 









Twi) HE (hie 


Inia pepe Mt. Kavtber ie Cleofirey T. Mot onnell, William 5. Pecrim 


ti (uarrice., Joan & Summa, J H. Trott. Alferd Al: Yee 
RELATED EDUCATIONAL SERVICES OF THE SOCIETY 
ROBERT L BREEDEN View Previa 


APH ANY GOITOWR: Cypeeld | rok EE 
ee Se py Rinne eal Se ee Mary 





ee 
=. 
Fee 


E 


‘i 
nue 


; 






i 
a 


He 
i 


Hieunal Fmt Donat Me Cooper. Ate 
Kanteen 3 Lacie Milan, Nayoe M Moore, ‘Nola 
Kathle or ie cat iy 
Jerre fel. Head (Lieectoi? fon A. Larner (Ta 
Hone & Abanue, eater! Pitepat. Paul Cecmwki., Gorruld, 


ah 
0 to 
1710 
piper ath 
81560 
MGS On} 

1 ooo 
60 1 bo 
3 CCHS 


er i 
hig fi 
1 ee hi 
et ho 
Pt oo 
o1710 
Tana 
at a 
Ce 1 
| CoH 
Pa et 
eat 
oT 8 
ad 1G 
eis 
mt Toe 
Pee ie 
awe 
tae 
Ot DOG 
od 100 
A eid 
oe 9 9 Gi 
1 SitsetHEi 
O11 
be he 
ete 
4 10 
eet 
mi ip 
1D 
Be 


aie 
DHS 
ao Da 
ae) oe 
| ieee 
0077 
7 a 
ob or 
wa 
01 i 
hia 
Pika 1 
Viti 
mo to 8 
Tigi 
"O54 
eee fi 
oii 
ets wnt 
Oia te 





at To VO Po 
CA Sea 
i 1S ah 2 2 
ae a eh ee et 
GE 8 DGD eceh  e 
CG 18 1 Pato 
DOG Ft 1 So bees 
PP Ib Ia IoIWwON Tw 
Cho V4 14 BS oe 


PTE De 
Pia wmealiog4t 
PEDVIET BIT 4 
GHGS 1 PG 1 1418 16 
BOS to to Ties eh 
RG 1417 1 oe 1G 
1 eo 
ehh el ek ie 
Via V1 eo 
VAG te 1B 7 ees 
We ea a 
OO 161 Fe to 
UV D We 18184 
S0G001007 19701740 
Cel ee) PRE 9 
1 oe 1 
eh Se ech 
CSE i 
Ch ee 
(aS ae 9 Cet 
ORS 109770 107410 
es 11 10 
DGS 1078 10 ee 1 
ine 1h 1 


OG 160017 10007016 
BIRT Ti is 
te ek 
Cee 2 24 1s) ie 1a 
Ba a te eee 
et 1 1 1 18S 18 
1S Dea as 7 
11601 1O Teo 
see le i le 
219891071901 1011 
Tia ee i 
ise tate 1 
179 eee eee 
Para fie 1 
2 es ae ee 
273930 10 ee 4 


1 DCXROGHIO 11 to ft Poe 


ee hh eb 
GOo1 101 10 101 1 oe 
Bao101711041 1100 
SOO 19906 100011 
17780 10107170101 
Tt 1114 10011 
1 1 2 10 1 
PUR TTT ee 


P11 Iie 181 
i110 100 100101 
TAD 111s 
Cee ee a 4 ae 
BO VS Pe bo BG 
OS 1. 0 Be BS 
TAVI TIooo 
ee ee oe 
Os as Wee 
1 ee 4 ee 
Tee es 
De 1 1116 18 
he ee ke 
Be 1 1 4 1 oe 
B11) 18 Pio 
BID 159 160 1 1s 
= te te 
0O01 HeIrO 1b 1 oe 
CS 1 1 Pee 
feoton 1G 10 Fi 
See ea ieee 
Dee hh 1S 1 ee 1 14 
Ce ES i ae 
DS 10 To 1 tt 
Dw 1a Woo 


19 Wh Se ae 
DOORIOT 11 10 1 yO 
oc e ob eh bi eb | 
e111 mie) 11a 
aa 
ee 1 ee ee 
1 ae a es A 
1 VG Tis a ee 
1 es a 


LA CS a 
DIG TDIATI a Tig 
Porth th eh he kb 
a1 i116 1 1a iG 
Ct eh he ee 4 4 
7 DD ht 
1 eae 1424 
Wo) pe 100101 
es’ bee be eh oe | 
1 tb 111 1011 
PTS 1a i Hh 1 iG 
7 168 166 1640 es 1 
70 Pe a a 
CO Ae 
hh al eh ee BT 
19 Se te 
BOSG 11 1007 bop 
ee De 
4 11 1 181i ie 
BS ti tis it ie 
CED bo Pe ee a 
7 Bee ee 
hick be bbe be 
11 he 1a tet 
PRPTTE TO eT 
eh | 
Wee wee 
4 Ge FR ae 
Goo 1171090011 100 
Ce Ve 8 |e 
eo ae | 
PUP i ee 
1584 16 10 bo ieee 1 
17841 166 fi to eG 1 
13 4 4 Be 


CMOCIE TINT oH 


100014 te ee 
2249049 O70 t 20 
GG ha Ie Ie 
Ge Pes Wi tes eo 


Bt ti PIS aE ei 
RIT teat ote 
Rif hidiiomoead on 
PSII tae & 
ATO TnI & 


eed Pia 84 ee 


PSO 66 1 tia a 


CG TOO 1 ee 
TE tease 1 14 


1 eos 
1h p14 
AVIV to 
1911 es ee 
12 ee TIT Te 
99-7 715 TS 101 
194 1 1 ee 
Chl he i el 
11 es Wao 
i 
O00 11100 10000 10 
Ped Vibe 
Cee a 11 2 ee 
ec 1 ee Be 1 8 
1 De De 8 
Le i ee ee 
1S Pe ee i 
15 5 He eo 
12 WO oe 
WT eh et ed 
VWI 

eed 1 ee 
a HS a 
Cea 1 Pe eh 
a es 


Ch SE 4 Se es 
MSPs VIII 
SHIVA ee ee De 
eT ee eat pee a We 
Roa 7 Oe 1 ee 9 3 ee 
CG 2 ee ee Te 2 


ee Bk 
20 ae ee Po 1 
VE a 9 1 


De te 41h 
P71 eT 108 11 
1 20 1 1 Pe 
koe Le a tre | 


Cee bh 8 eh ae 1 1G 
C2) WE 1 ee) ee 
RS tat ei 
CMG 8D 1 eh De 
Re FTE a4 Po 
CHE Poe 1 TDD ie 
eee PO 
en a ee eo 1 bo 
Cele WP | iG tte 


Phe eh a FO bh Oe bi 
Ah Beet is 
47459 2 164 es 


DS PO SOS Pe i 


OG 101 MOGI 7 4 10 


Ot PO 8100111 


ere Re 
HIST 11509 eT 
11011010 10 1d t 
11 1SG i hee 
19 8 1 Pe es et 
Cee a 4G 
PUPPET YO TENRO 14 4 
VIDTTT tOIboT4IO 
GO 1401004 bo oS 
ORV EOI oS 


Be i hh ee TG oe 


ee es ee 4 


DOG Pt TedaG ooen7 
GHITaIdhoe o 


CA) POs 19 HO 
DSHS VOM) 2 1 Tee 


1D IR 1 4 


DOH 11 100 7 ion 
THe a 1 2 a 


ta Ve 110 71180 


Ce PUL REP CELE 1] 
CHO Si MOD FED YY 
Phieg Io toOD tote 
ce RRR on 


Rt te 


Folch i-atier ap ch ht i 


GOO ISCO 1 1 oe 


= 


= 
a a 


Lah 


12 2h tee 1a 181 
WAV 1G too io 4 
T1999 11 1 
es 1G 2 
ee Be a 
BG 10110 Pa 1 bo 
1D eo Io 24 
1 oe FIs too 
at 1 es ees 
20 1G hee 1 
290 5 ees 
Ses 16 15612016 
TVA Tibet 
Dt FT 116 Wwe 
BSS 141 aes 
PAID 11106 1 Be 
De 17100 1 11016 
G0 1 Th 11106 
DG 111 1G 1 P16 
SS FOG 1 ie 16 100 
RS 7 ee toe 
Ba bh 1 Aa 1 
Da I 19 TIT Tae 
PRG 1a bo TRO 1 tT 
Th. 10 TO 8 Be 
PVD TID 
12 We 110 7 Poe tl 
PU OI 181 a 
en 1 1 1S 1 1S 
707 Pee 
fie 111641 1610018 
19977979 Moe tt 
11 ee aa 
PIV at 


PADI ee 1 I 
18 FT De 
eta 4 PG eH 
CCHS 1 ee Ce cee 
BO Pe 1S oo Wo 
OD 4 eo ine 
1 oh 100 2 eo 
Te TA eee 1 
ce eR Re ee 
sh ichi-.: t.ho he ee 
Lobehe eth Gk be 7 
BeSogao 14 te toy 
he ee | 
OC Eo bo eo 1 
ee ek Be ee 


BS 10 10 oe 1h te oe 4 


eT 1 Ee ee 
6607 107 (ihe 110 


BTR ne 


Ge 40 ea 
DD UO) Se 11 
ee ee a ee 
ech Tea i 1 a 


P1911 Oe ee 


Tm D1 1eams 14 


0 A ee) 
PP Pe ae 
eee eh 1 4 4 te 
a 1 1711 1 bao 
fe iP i CHF 1 
Se 1 1 to ta eo te 
14 Pea VA 
1109 84 106 
ee ee ee 
BEB kt ee 


7 
‘| 
righ 1 us 
1 F “ro 
a! Bae ott 
et I roigul 
: i te | oa 
5% 5 5m 4 
eT mk t 
| 4 
LJ 
= ete | Pere 
! 
= ra rae 
i i of 
a1 a ED ou 
eG. 
. 
ih 1 
if J 
i 
TLCLE EL, 
"s 
i 
El i 1a 
a hel fa : 
a ' = fi & 
eH 4 a4 84 
Cee ee Le I 
ee a 
i a toh 4 
he sh et 
‘445 a 
1 bio dat = 
1 1 “I 
= 
a 74% 1 
HEL) * 
5 59 5 ee 
| 
1 
aE laruh. 
f iq a 
es oe a ie | { = 
parle oe 
rir ea 
Eee 4 * | = 
. at 4 
ee 
nist 
ikoy i 
Cay 
1a 1 I i 
Ty A Bt 
i i | 
rc i 
i ‘Ti | ! 
rr 
T 
f 
Vi 1 
a Fi 
1 hi 
i if 
= 
! rod | 
if 
F 7 hh 
" 5 7 7 Ere 
' ea 
i | i 
ia 
1 
= " a 
in 
J 
| 
PE DET ET ee Pee 


TELE LLL 1m} 
le ee 
CHRCHE 8 ES) SP 
GED Hh Pee i Ee 


ce 1 1 ee 29 


Pett tobe the eee 
a Pe Ve De 1 
sl petit hii 
TID Vis L 


BI tis 1a 1 we 
D160 10 1b 10 
eS PS PA 4418 
RG 1 110109 Tee 
AS Pn Pe ee 
CD aD 8 ee ee: 
CH Fe bP oe 
Ce PO PO a Be 
Coe ee a Pe: 


PPG DTD Db De 
10d 8 Ee Te a 
1999 BO 1 1 
Chath eee a: 2 
RES EG a ete 
POS ee ee 
Poe a 
144 1188 1 he 
11 to 110 Ione 4 
Te 101 10 tee 
PV1G1 1 Pi 1G 
eset Be ae 
oe eR ee | 
VAD4 7 Bee 1 
G1 16100 1 to tao 
a es 2 2 ee oe 
G0 Phe Poe 1o0 79 
MS 169 1 Po 111 te 
CS 111 be tee 
st Pe 1 
CEHED Peo 8 ERS 
OChTHS 1 CHE TF 
Oar 8 et} 1 Oe 100 7 10 
bose R te eh Boek tty] 


Se aa 
00 1OG0O0d 1 1 CKO 
et De bh a Be] 
ie 1 oe soe 
(eG 3 LOR FO: 
eee 1011 20 1 
ADT 41 1 1 Boe 
CD FD ea 8 at 
COG 14 16 ace 


TERRE Oo LU 
iT Lise i 
VED 1 ee ee 
ee fe 2166 ie FO 
Get Sd i 
Re 11181 te tao +e 
PEPE To eee 
bt he | 
116 169777190 107 101 
1a Pid 1 twas 
LPI IR VISTI 
Ce 1 8 td 7 
PVT a Tee 
Re 1807710710 
20 10S 109 0ear i 
Be 1a) 1 tio Tate 
CeO 7 CHMOD 9 POO 
Cee ee 1 ee a We 
ee i De ee 2 
ecaEh: 5) Th aa a 
oe a Te Hee 
Te 1 8 ee 
a 1 i ee BF 
a PO Eh i ti 


eo Se Poe oe 
pe eh i ie ee By 
aad ita poe 
0 114 2 Pe 1 
Cee bo Pee 


AS 41 ee 1 


1 DIGIT 
1 1 Oe Se 
249 O49 VIIa 
PTT RaPaTTIG1 IAT 
PVR 1141 Pa eT 
IBIS tI 
191 Soe Tee 
BOOS00000 1807 1090 
PAPI Ba eT 
112 eee 100 14 
Cee 8) teed oa 
Ce a 
CS a 
IS ieee 
DoS Te OHS Ged 
thw ies 
IIB WV 
11100 (ee 1 
TPT aoa 


1) eo 1G Ia eas 
11 tea 
HETIL LAT 1104 
1 De a 9 ee 
hh -t hohe Roe Tb 
1D) Poo oT 
LET) D1 Vo 
1011 Be 1 ti 
Pleo phe 1 
ATVI IGT wT 
OD 19 ee 
PS ta es 1 te ee 
Te ee Re ales) 
io he Vio 7 11 
171 166 1011004 
i Ph 1 bs bo 
112) 1B ie 1 int 
17 1S te to 110847 
111) 6 to ood 
219 BO 104 1a 
£17171 1h 
Te 1 1 9 i ee 
D6 10 2 PO 41 oe 
Sh 1) Tie bie he 
Dd 11 to Ino tte 


OO te 1 1 bG 16 10 


ah TEL PERE el: | 


DRO II PLO Vo 
aoe 111 ti 1 16a 1a 
Cee 7 1 eee 1 190 
8 11 Pe 168 to 
V1 eee Be 
i) BHT Fe a 
teh ehh 
i 





1h 1 ee 
pa aesinernadi 
ot | 
Boot s04 4 
ao) 11 
Coed be 
10 to bos 
116900 114 
14 tie 16 


FF FLEE 
on vo 111 
oS 11 § 
hE 
ke! 
aang 11 
17 ooo 
e011 
ime 
11m 
1111014 
11 io? 
AL... 
111191040 
1710 100 
0000090 1 


ooo ta011 
Ott 1074 
Diet th 114 
‘Oteiey F i 4 
11700 Ot 
hp wer 
1) eS 18 


eh i i b 
VAT ee 
i 
Goo | Ott 
00101 
600 1000" 
Gabel 4 7 
hl ak le 
i be 2 ae 
hie" 
IgV 

1 
Vata 17 
he Be 
noo 1d 
RIT 1 
BG ao Po 
pi 
Oa a 


en et 
i 


TeV Viet 
qa1ies 
eh i ik 
Gd thee 4 
to 1 
oo 10} t 
twIwiow 
11160047 
1 bt 1 
1b F 
WIA 
Reet 10 
What toe 
mann 1040 
160111 
6101 1o1 
i tt Boe 
DoD 1160 ' 
Pi th 
Oot hte 1 
ies tt 
De 1010 
THR hh PO 
D0G0 1h t 
Thi II 


cho hh eke. 
Pig 
Sao 
oe 1 
Ce te 7 1a 
De eae t 
Pere 1 1 
hh he oh 
a1 42 
Tio 180% 


Vina LSA, ; 
inetateet 0972 eevee! 0 by auteur 





Wherever you go, whatever dream 
you follow, we'd like to help. 

Thanks to you, Visa is the most ; 
accepted, most widely used name in the 
world for travel, shopping, and cash. 


You can do it. We'd like to help. 








AGOOD HUSBAND SHOULD — 
PREPARE HIS WIFE TO END UP ALONE. 
ARE HIS W 





uly | if pri tected bo Vour Wile remitin of tenerally bees than 


i bo " 
Heres what often happens etropohian 1s ibreedicine : Pdojior top each thousand 
BE a” beak —— | i, a a a 7 P } eke ty ae igh sin 
| ee | Pa? pea Mae li | , ud T TL] kL a) Liesl 1 1 itl Pit oe La T Lv LL e | Lhe j 
ae ek aes the Or eoeers 4 he with owe Va heel ita’ ffs i A wl cell a opleesicna 
i l ‘| I i bd | I Ll 1 1 1 I I I 1 
| a1 | ' 1 =. 4, . 3 t . Tw . . pF =- © = ' | Ls 4 . 
hit a atale | fi ry he *y eed EL wip} ba i | rir. & Loa Li Lit la al if Ladd we Lal ml © le Gon Fil rT Ae 
fiz ! I I I } bd El hl | . t Fult 
1 r ' 
she ie ha Heithance im her nly get the foll oriceeds ai Tek Let Metronolit ricake 
| e | i 7 I — 
man lite as new heact of th your policy, she would then sure that vowr wife is better 
family, However, she may not nitomatically receive term repaired than most 
Want to spend that money now coverage on her own life eqs 
f a Tr } ' | r] Lb 
LIT Sie May Ti ISU Are Lwn- LAT VO a OP VOLS. et 
atiormable because of her ap WO ave That COMET ae Line “7a 
iT unavailable be i _ He Le od, a Dextre cost to het 
I : ‘ Metr Pay is  fevieearine wha 
health. Shes uninsure pid the Wd regard eT he 





METROPOLITAN REALLY <i BY YOU. 











ihe Aeyboard! 
Itmakes the fun.go further with Or 
than any other video game. The Aevd 
yOu program mazes and grids 
letlers on ihe screen, Increase skill levels. 
ip afm a) Mi hannge ODO IE 


Tessey= 


rg le ig 


It even 
nts anc fields of play! 

ind only Odyssey? offers—The Master 
Sir ated) Series “/ 
| Lach game comes 
WHAT HS OWN Game 
board. vou use it to 
(Nell VOUr Si AEN K 








THE WIZARD OF ODYSSEY REVEALS 
THE KEY TO GREATER CHALLENGE. 


.. Type numbers and 











input inal strafeny Ghrough the xevboard arn 
pial oul ihe acnoan an your TV Screen. 

Pug Odyssey" offers over 30 dames 
including arcade educational sports and strat 
Cx) CayTries 

gr ake the word of the Wizard of 
Odvase Jf youre looking for greater challenge 
Ia Woe gan ne Jook fo | 
Odyssey"! For your near- 
en oes et call (GO) 
a -2oO2, In lilinars call 
(GO) 322 
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If you fisten carefully to people pushing invest- upto 5100.00). 


ments, you'll cuteh the word “i” As in “if nothing What that means is your money will he safe snd 

goes wrong. On “iit all works aut. SCN ond crowing no mutter what happens. If it’s 
What “i” means is that w let af investments in the bank, that is. 

depend on circumstances beyond anyones control. Talk with the proftesionals at your bank. They'll 

it means they ro risky, show you savings and investment 


But at America® Banks, you don't AMERICAS plane that not only earn competitive 


have to take risks to make mvc, interest rates, they earn peace of 


Because the deposits you have in BANKS / mined, 


on individual hank are inauped for i Ti AMIEKICAN BANKEKH ASSOn “Lawn 


WITH NO IFS 


To el Pa 





THE ONLY VIDEO GAME VOICE MODULE 
WITH AN UNLIMITED VOCABULARY. 


he hore from OS VSsert adds a whole few dimension (o the fn al ex ) enrrneS With Ls Op ficial 


the I wiih | fi feo Galrit. | SLelT) EMaT # lf, 


mode and is specially programmed carirdges, Odyssey’ becomes 
repeal anv words tyoed into the Aevbaant and much more! 


Depending upon which cartndge you insert, The Voice 


can Go dg wii OL i] CW fothe er EXCTLIY 1 things. Like ashi iy (Ties 
tig Ts dit re! ; ae ning Arswer | i Migt tf rh T Sev Gj Prod lenis if 


Pee sy ps a ‘dj hy ‘iia courrer & ete | iy are i phy TTS iF hap ADF iat, ih rr Tey ay Ci The ity ie . 
in certain artade-ganes: 


ji Won! Senes Of Soecianized arrade efucational and 


heii a or epee h The Lini i 
Sey) Flirt cal HG ii a HS (5 aaa LHe (OF US wii ire voce Wiis 
8 Lg # 7 Fo ® i 2 
i Mi raat rc rtd ri ret eth vii! Pail ail Dial aii wher 4 i i} s} 
<b a HG ee ee " 
Fie? CRS CALA se Te Hance PCN Le 


So VOuTre OT oe oo ARO for greater chafiengeé, listen fo 
he Vote from Ogyssey? The fun you will have will speak for 
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WORY COAST 


As a proud [yoirian of the Baoulé tribe, [thank 
you for showing in “The Ivory Coast—African 
success Story” ( July 1982) that Africa has big cit- 
ies and that not all Africans live in small villages 
with no electricity or running water. | feel the 
women (pages 4-5) are from Nigeria or Benin. ls 
there any wav this could be verified? 
St. Ambroise Azagoh-Kouaddio 
Winooski, Vermant 


Some sources thought tie women were Baoulé, 
others Sénoufo or Yorowha. The photograph was 
token in Bowake, a mayor city in (ie center of the 
country, tos! nen-lverians live in Abidjan. 


[ was somewhat surprised that your-article on 
Namibia (June 1942) did not mention that the 
capital city of Windhoek was the first city to recy- 
tle its sewage for drinking water in a svstem 
with pipe-to-pipe connections. The waste-water 
Lreaimeéent processes are among the most sophisti- 
cated used anywhere, 
Herbert R. Pahren 
Cincinnati, Ohio 


Asa world history teacher, | was captivated by 

your superb article on Namibia. On page 775 vou 

mentioned that the Reverend Kalangula “would 

welcome American volunteers [teachers!."” Do 
vou have his address? 

David Hersch 

Manassas, Virginia 


We fave received many letters from teachers 
wishing fovalunteer, The onlvaddress we have is 
Ue Reverend Aalangula, cio Secretary, Admin- 
iniration for OQuambos, Private Bag 42001, C)n- 
dancwoa SN), Sonth-Weat Africa! Namibia. 


MOUNT EVEREST 


The Sherpas’ name for Mount Everest (Tune 
[982)is Chomolungma, which would have been 
amore sensitive choice for the name of Nepal's 
national park. Sagarmatha is the name in Ne- 
peli. Perhaps the Sherpas would be more enthu- 
Simatic if the name of the park acknowledge the 
unique culture of their region. 


David A. Berkowite 


Watick, Massachusetts 


Is there such @ thing as a Friends of Sagarmatha 
National Park organization that armchair add- 
venturers can join and help contribute tosuch an 
interesting cause? Your article “Park at the Top 
of the World” stirred up childhood dreams about 
the Himalayas and the Sherpas. 
Heather Miller 
Layton, Utah 


We Snow of no formal organization thal accepts 

ftneds forthe park, You might wisa towwrite to Mr. 
Mingma Norbu, Pork Warden, Headquarters, 
Sagormahe National Pork, Namche Buser, Ne- 
pal, Mail delivery ix slow, and you may nol re- 
ceive an answer for sevrral montis. 


ARMADILLO 


While squirrel hunting in Benton County, Ar- 
kantas. | had my first encounter with a live ar- 
macilio (June 1982), We gave each other a 
mutual start one warm October morning in 1966. 
Warland Holloway 

Memphis, Tennessee 


“The Astonishing Armadillo” is most interesting. 
I would suggest, however, that the range of the 
armadillo in the 1982 projection is too conser- 
vative. Ht should include more of Mississippi 
(maybe all of it), Alabama and Georgia, and a 
eond-size chunk of South Carolina, 
Thomas H.-Stewart 
Blue Mowutitain, Mississippi 


dhe map wes bared on a atwdy by Dr, Stephen 
Humphrey of the University of Florida. [1 does 
not refiect Arsi sightings, since individuals mury 
be found ontoide colonised areas. The dates rep- 
resent surveys ef Oreeding populations of arme- 
dilles over a period of time in a particular area. 


Your excellent article on erimuacillos foiled to 
mention @ previously reported case of leproma- 
tous leprosy diagnosed ina man from Texas who 
had killed and dressed many armadillos. As more 
contact between humans and “Texas turkeys” 
takes place, the increased risk for spread of thts 
scrious disease must be acknowledged, 
Andre B. Whiteley, 31D. 
San Antonio, Texas 


TOLEDO 


Your June 1982 article on El Greco and Toledo 
wrongly gaye the impression that the lews were 
just expelled in the 1$th and ith centuries: 
Thousands were forced into baptism agaist 
their will. In their hearts they remained true 
Jews, risking their lives and the lives of their fam- 
ilics in an effort to secretly practice Judaism. 
Helen Klein 
Saddle Brook, New Jersey 


National Geographic, October £982 
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hare a behind-the-scenes look at what 

















7 it's like to live, work, and play in our 
nation’s capital —with your gi Jats nociety 
membership. 

In a 1983 NATIONAL GEOGRAPHIC 
article, you'll venture beyond the familiar 
monuments... discover diverse neighbor- 
hoods that seem more like small towns 
..-@ncounter a variety of cultures, seldom 
seen historical sites, local museums, art 
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galleries, theaters, and colorful shops. 

To arrange gift memberships, simply 
fill out the attached reply envelope, en- 
close dues, and mail. (Gift cards will be 
sent upon request.) Or write to: 


~ NATIONAL 
GEOGRAPHIC 


Washington, D.C, 20096 





ADAM WOOLF T 


ELGRECO 

El Greco (June 1952) was born in-the village of 
Fédhele Crete, not Candiaas your otherwise ex- 
cellent article stated. 


Roderick Dixon 
El Greco said he was born in Candia. 
PERTH 


In Your recent-article on Perth (May 1982) you 
commented on the export of live sheep now tak- 
ingplace in Australia. There is a growing opinion 
in Australia against these exports. On any vov- 
Age as many as $000 sheep will die before reach- 
ing their destination, In fact a whole shipload of 
sheen was ost in 1981 as the result of a fire and 
the subsequent loss of the ship. 
‘Harry J. Packer 
North Richmond, New South Wales, Australia 


The claim that Australian racing shiffs are capa- 
ble of 35 knots is totally false. When two of these 
three-man skiffs entered the world sailing speed- 
record trials in Portland Harbour, the best they 
could do, in favorable conditions, was 14 knots. 

Salisbury, England 


Racing authorities in Perth confirm that a shut 
has been unofficially clocked af 33 knott on a 
jhort rin wider spinnaker; top speeds af 20 knots 
are more tie norm. 
POTATO 
Please tell vour members that those tubers shown 
on page 670-071 The Incredible Potato,” May 
L982) are ocus, the South American wood sorrel, 
grown from northern Chile to Colombia, 
Hans Hobt 
Hannover, West Germany 


Author Dr. Rhoades replies: “Few peaple realize 
the enormous variation in color and shape af An- 
dean potatoes, All tuber shown were harvested 
from the International Potato Center's fields 
near Huancayo. No olker root or tuber species 1 
grown mm Lite same fields." 


POLAND 


I was rather taken aback to learn in the special 
supplement to the April 1982 NATIONAL (+EO+ 
GRAPHIC that Mikelaj Kopernik (Copernicus), 
"Established [the| theory that Earth orbits the 
sun.” It was Aristarchus of Samos who first de- 
termined that the earth revolves around the sun 
and to state the causes of day and night and the 
change of seasons. 
Angelo Dallas 
Glenview, [binois 


Unfortunately for Arivtarchus, scholars of fis 
lime refased to accept his theories, Thus, Coper- 
nicus gets the cred ferestablishing the theary, 
tince he wrote a detailed mathematical explana- 
tion of the corth's movement abou! the sun, 


SUDAN 


In your article on “Sudan” (March 1982) the writ- 
ersavsthe Nile ts the world's longest river, seem 
to-recall that the National Geographic Society 
disclosed that the source of the Amazon extended 
approximately 50 miles farther than that of the 
Nile. 
Jon Erickson 
Deniliquin, New South Wales, Australia 


The dispute lies ta whether the Pard River ii con- 
sidered part ofthe Amason rystem. National Geo- 
graplic conducted a study of the Amazon, from 
rource do mouth, in the early £0705, Consultiog 
with noted geographers und hydrologists in the 
United Statey and South America, we deter- 
mined that the Amazon docs not flow via the 
Pard, and therefore the Nile remains the world’s 
longest river. — | 


WHALES 


Tt was a delightful surprise to find Dr. Roger 

Payne's essay on the humpback whales (April 

(982), Those of us who have been fortunate 

enourh to see a humpback break the water's sur- 

face in a leap of exuberance, or hear their haunt- 

ing communications, know how impartantitiste 
ensure the future for these peaceful creatures. 

Allen E. Smith, President 

Defenders of Wildlife 

Washington, D.C. 


SIN-AL 


The impressive photograph of the Bedouin lady 
on page 439 of your April issue has the right evi- 
dence of what the author savs about their past. 
Asanamateur numismatist, I could distinguish 
some Venetian and Ottoman gold coins probably 
not less than $00 vears old, The wery bottom 
silver coin belongs to Ottoman Sultan Abdul- 
Hamid [f. One can. read that it was minted in 
[stanbul in 1877. 
Turhan Turgut 
Istanbul, Turkey 


Letters should be addrezied to Members Forum, 
Nationa Geographic Magazine, Box 37448, 
Washingien, D.C. 20013, and should include 
sender's address and telephone number. Not all 
letiers can be weed. Those that are till often be 
ndited and excerpted, 


National Geographic, October 1¥82 


Life, liberty and the pursuit 
ot high interest. 


Getting life insurance 
protection is not ditticult. The problem 
has always been how to combine 
protection with a Way CO Tes] ond to a 
changing economy. 

A solution is John Hancock 
Variable Lite Insurance. 

It guarantees you the initial 
amount of insurance you buy. And, 
this policy allows you to decide where 

; SE portion of your 
> premiums will be 
placed—in stock, bond, or money marker accounts. 
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aN oe runity to increase Plc card ne mere compli infoematian anita | 
VOUT COVErdRe ds well as VOUT cash iu a losin | ne end : pe ; r i | 
value, although the cash value is not lL ceniecnack -" | 
euaranteed. | Nien ! 
lf you're looking for a life ~~ : 

insurance policy that ca smbines protec- | | i — —| 
tion with a choice of separate accounts | Check Nedicdia = Py 
and an opportunity to earn high | ois Hance | 
interest, take a look at John Hancock | | 
Variable Lite. i 
7 VanatHe LI Insurance Company 3 
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We « can help you here and ny now. Not j just hereafter. 
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TAKE COMMAND OF AWHOLE NEW IMAGING SYSTEM 


Engage the Minolta Progra Systent andthe A-FO0 instantaneously selacts-both 
aperture ana sn ourter sieed tS (hee fist shutter Weighted syStem— 
nrogrammed to favor faster speeds in low light. Shit inte Automatic. select 
aperture and lhe x-f00 setects the pedect shutter speed to match. Shift 
nto Metered Manwal ard you create both light and speed. All the 

while, the ultra-orght Vitel Function Monitor Viewlindar is reporting 
everyihing you need for total creative control 

TAKE COMMAND OF SYNCHRO-METERIZED FLASH INTEGRATION 

TOU Set noaining—its ihe world's first Programmad Strobe, Lights 
MBEASUTES MNrouUgN (hezens and on ihe flim ptare. a Mindi invention 

TAKE COMMAND OF THE EXCLUSIVE QUAATZ-DRIVEN 

CALCU-SET MOOULE The world’s mast brilliant multi-function back 
Program TT AU Ge: your ple tures or imprint the date or fire your 

Minolta when you're not there 

CAMERA AS ROBOT...AT YOUR REMOTE CONTROL 


You can tire yout Motor Oriven *-700 trom more than 60 yards 


away OF in ira-tod ray You can fil it with power winder, with 9 Vi NO LTA 
different focusing screens anc with nearly 50 dittarant lenses i | 
Now grip it, Work the shutier. Feel [he quality. No wonder 

Windia Aas the lan Gest combined camera, lens Werranty 


obany Major camera manufacturer. Sanse the thrill ot 
owning the New 2-700 
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"So whenever I want a wonderful meal 
without cooking, I just open one of Stouffer's” 
wm, bright red packages. 

=== Whatever it is—andI can choose from 
more than 40 different entrees—I know it'll be 
as good as if I'd made it myself. Without 
the work. 
Freedom It's delicious: 


Set yourself free. With Stouffer's. 


SSS Sioiher Foes Corporation 


Her Teeth Are 50% Briel 
slo A Tube Of Mitsubishi. 





Have you ever looked at projection 
television and decided that the picture 


size was awesome but the picture wasnt! 


What was doubtless dimming 


your enthusiasm was the lack of bright- 


ness, a traditional problem with 
projection TV. 
For which Mitsubishi now intro- 


duces the solution. A major projection 


TV breakthrough that delivers 180 
foot Lamberts of brightmess on our 
over 4-foor-diagonal of screen. No 
other front- “PTO jection TV has over 120 
foot Lamberts. 

And this 50% improvement in 
brightness was achieved without sacri- 
fice to picture sharpness, 

This translates into a projection 
TV picture as bright.as that on a con- 

ventional 25-inch set. 

For those of you who like to know 
the whys and wherefores, read on. 
Each of our lens systems 
contains six lens elements 
insteadof the usual three 





ing front-projection TV 
This results in a sharper, 
higher-contrast picture. 

But even more reveal- 
ing is what those lenses are mace of. 

Ours are fine precision ground 
optical glass, the kind you find in the 
most expensive cameras. 


A gerne rt a ld Ae 
i pla ni Acre 


Tevet tii MMe teehee aay 


ottered by every other lead- 





fer 


Theirs are plastic. 

Glass possesses some inherent 
technical advantages over plastic. 

Glass can be coated, reducing light 
reflections within the lens barrel for 
improved picture contrast. [his coating 
also improves lens transparency, which 
allows more light through, resulting 
in a brighter picture, 

Our mostimpressive epTESAUIOR 
of these technological  =<-— 
advancements is the 
model V5-522R you see || 
before you. | 

Close its doors and 
the screen is discreetly 
hidden from view: 
Open them and you open up a whole 
new dimension in home entertain- 
ment: twice the diagonal measure and 
four times the square footage of a 
conventional 25-inch television screen. 

Its analogous to having a movie 
theater screen : front of your easy 
chair An appealing idea in a world of 
five-dollar movie tickets. 

All of the above nonwithstanding, 
you may preter to trust your own eyes 
rather than any advertising claim. In 
W hich case, we cont idently 3 imite Vou 
to visit your Mitsubishi dealer and see 
for yourself, 

And it you think it looks good, 
wait till you hear how it sounds. 
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Previous 
carriers had 
imposed rigid 
procedures, -€5- 
pecially in the way 
workers compensa- 
tion claims were han- 
died. “Their system 
caused our people to [eel 
they were being treated in an 
| impersonal manner,’ savs Charles E. 

Loc ag | Reeves, Executive V.P of Two “RK” | 
tati “We don't have that problem now. Wausau 
repu en . understands our desire to deal directly with em- 
Two "R” Drilling is a major petroleum drilling ployees. They've accommodated our way of doing 
contractor headquartered in Louisiana. The com- things, They've worked with us to foster our repu- 

pany enjoys.a reputation of having close relation- — tation of concern for our workers.” 

ships with its employees. - - That's a point we'd 
At Wausau, it's our |S< es — (* like to dril] home. Our 
philosophy to support | | job is to make business 
the goals of our pol- insurance work for a liv- 
icyholders. That's one | ing — in a way that 
reascan Two "R” chose us |i works best for our 

as an insurance “partner.” palicyhalders. 








On Assignment 





NACLOSE ENCOUNTER with chip tech- 
L nology, GEOGRAPHIC writer Allen Boraiko 
(below at left) and illustrations editor Bruce 
McElfresh “beam down” toa plate of three- 
inch-diameter silicon wafers. In this TRM ion 
etching chamber, electrically charged gas flu- 
oresces red as it carves circuit patterns into the 
180 chips on each wafer. 

Boraike, Mick l fresh, and free-lance photog- 
rapher Chuck O*Rear (right) spent a year 
probing the world of the chip—the tiny power- 
house behind computers, robots, pocket cal- 
culators, and digital watches. They found the 
feat of packing hundreds of thousands of elec- 
trical transistorsonaslice of silicon to be as fas- 
cinuting as the computer-generated effects in 
films such as fron, 

To get the feel of computer technology, Be- 
raiko held a bionic arm in his left hand and 
attached electrodes to his right arm. “I kept 
forgetting that what I did with my right arm 
affected the bionic limb,” he recalls. “I was al- 
ways hitting myself.” He has written articles 
on silver, pesticides, and fiber optics 


A veteran of eight articles in the NATIONAL 
GEOGRAPHIC, O'Rear brought his latest sub- 
ject close to home by investing in a personal 
computer, But anly he could make the nearly 
2,000 telephone calls needed to explore the pic- 
ture possibilities 
and obtain per- 
mission to phote- 
graph companies 
and their closely 
guarded computer 
products. More 
than 18,700 pho- 
tographs later, 
Bruce McElfresh 
began to select 
the illustrations 
for the chip arti- 
cle and a com- 
panion story on the Silicon Valley. 

(Rear has dabbled in electronics since 
childhood, but reporting on the chip opened 
hew doors. “At times,” he savs, “it was like 
stepping into the 21st century,” 
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Hf you ve ever tried to make a 
telephone call anyplace else on 
earth, you know what yoo ve pot 
mn Amenca. The best telecom 
MUnIcations system in the world 

But new vou ve heard the Bell 
System ison the verge of maior 
changes, Chanies th how we're 
organized. Changes m the way you 
can choose to do husiness with us 

Why change something that 
WwOrKS! 

There's a very good reason 
The telecommunications business 
ell hae changed 

Formost of our history. the Be 
System has hal one overt pling 
dal: universal service. Depend 
able telephone service at reasne- 
able rates fot over ond Hie 
wanted 1 

Boalstenng that goal were gov- 
eminent policies determinme that 
Lebephone companies would oper 
ate differently trom mest Amer: 
Lan Companies. Within Tren 
reas of the country, we were to 
he the exclusive supplier of tele- 
COMMA CMIOAS Sserices 
And since the Hell Syetem didn't 
Operte in a competitive market, 





ILS Fates and profits were strictly 


regulated by the government. Rut 
today the goal of universal service 
ns been achieved, Over 46% of 
Snencan households have tebe- 
DONE Service, 

ow regulators and legislators 
inthis country are looking more to 
the marketplace and competition, 
rather than to regulation, to decide 
who will provide Competitive ser- 
VICES and equipment and how they 
Will be prided. In part, this stems 
[rom &n TicTressmy sentiment in 
thie country for the deregulation of 
rajor industries 

But perhaps most important is 
the tact that technology has 
Ginoed the future of telecom: 
munications. We are about te ert 
ter a new era—the [nfonnatwn 
Age. The technology af communi 
cations pradually has merged with 
that of computers. The marriage 
of these two technolomes offers 
the potential for an unpressive 
ITay of Dew CUSLOMer Services, 
However, the blending of these 
two technolomes has alsa 
blurred the boundaries between 2 
trachitionally regulated madustry 





(Ai) Bell System 


telecommunications system 


Communica ons — and the unireg 
wlated data-processing mdustry. 

The combination of all these 
actors has led to a rethinkme of 
public policies on tebacomumunica- 
tions. These changes will require 
some chanpes in the Bell System. 
Hut we can assure vou that your 
Lehephone service will still be the 
best telacommunications svstem 
on earth 

Along with your local Bell tebe 
phone company, we'll be telling 
FOL ADOUT ANY Changes.as they 
occur. In ads like this 

In each of these ads you'll find 
telephone number. That number 
San important part of cir “Lets 
falk” program. 

This program has been set up 
by the Gell System to help 
vou understand exactly what the 
changes. at the Bell system 
Will mean for you night now. And 
m the firture 

Call us. At ] B00 S55-500 mM), 

There Tl be someb ly lo talk Lo. 
Somebody to help you. To answer 
Your questions. To get vou 
Inlornaiian 


=O call us Let's talk. 





SS" Preferred Intellrvision 9% Deoforrecl Atari’ 


APPAREN ILy, 
GEORGE P 






IN IN 
ISN’T THE ONLY 
ONE WHO CAN SEE 


THE DIFFERENCE. 


Mr. Plimpton, bless him, has been quick to point out 
toTV viewers just how wonderful Intellivision graphics and 
gameplay are. 

But who better than baseball and football fans to 
compare Atari sports games with ours? 

As you can see from the independent research figures 
shown, baseball fans were well and truly on our side. 

Intellivision football provided a similar picture. 

With 75% of fans rooting for us. While less than 2% 
supported Atari. Intellivision NFL’ Football and Major 





iat guaran aa MATTEL ELECTRONICS 

AS weve sald all along, INT Vi - ar 
theyre the closest thing to the HI Ells | ISION 
real thing. Intelligent Television 
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There are television sets 
there is Zenith Svstem 3. 

Watch for the difference when 
you tun on anew 10 or 23° (diag- 
onal) System STV. [ts the sharpest 
nicture Zenith ever created. That® 
due to our Tri-Focus picture tube 
and patented EPL gun for pinpoint 
focus plus the crisp deta] prowided 
by #enith's PRP circuitry. The sare 
PRP crcuit that assures vour Svstem 
a recerves all the proture deta a TY 
station transmits. 

There's a difference in channel 
carauhility, too. System 3 Models 
receive over 100 channels. Thats 


—— | 
re int 


anid 


every VHF and UHF channel tr 
the country — plus cobibe, 
Listen to the dramatic ssund of 


the new System 3 and you'll fear the 


difference. On compact moclels like 
the one pleturect, speakers an bath 
sides of the cabinel surroune. you 
with soured. Ane dur 25° (diagonal) 
Avante 0 model features cteren 
nm puficaten for playick of aus 
tluury stereo sources (VICK, Video 
Disc Flaver, or FD stmmiulcust 
SOW, Gnoy the Convenience cf 


the mast comprehensive: remote con- 


trol in Zenith histery; Computer 
Stace Cootnimannt. 

[n addition to the normal reriote 
Contre! funclions, YOu Can preermm 
mist System J mailele to pe on 
med Off ike a clock rielie sured clispalin 
the time and channel like a com- 
puter. And with Aenith’s exclusive 


Advanced Space Phone” you can 
even take and make phone calls, 
like a conference phone, nebt 
through the 'V-—that's an incred- 
ible difference onty Zenith can offer 

Finally, there's the relahility of 
Aevith’s: 100% modular chassts with 
SThapin mrrectiies 

System 3 T\ part of the mew 
generation fram “enth Component 
TV, VCRs and Cameras. Vicleo 
Cree Players, Propection TV—even 
Henith desk-top- computers for bus- 
ness and professponal apmlcations 
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Wildlife: as Canon sees It: 
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But their lives are disrupted, 

Their space invaded, their safety 

Threatened and their world usurped. 
Assure their place in the world. 

Help us help them. Join our efforts. 

Become their friend, their advocate, their ally. 
‘Touch the lives of animals. 

Make it their world, too. 


Write for our free brochure: 
“Animals,..It's Their World Too!” 
THE HUMANE SOCIETY OF THE UNITED STATES, 2100 L:ST., N.W., WASHINGTON, D.C. 20037 


— 





‘Tn the past 13 years, we ve had 4 lawnmowers, 29 garden hoses and 
one refrigerator. A Frigidaire: 





HERE TODAY, H HERE TOMORROW. 











1ere ifthe world can you find 
1500 species of orchids? 


In Costa Rica, you find over a thousand species of orchids, all 
eautiful, all growing initheir natural environments. For information 


Writethe Costa Rica Tourst Board, 200 S.E. First St.. 
Miami, FL. or call 800-327-7700, (800-432-7502 in WLMa@csa 
FL), the airline that's hips: to please VOU... lWw¥CSA. The Amine of Costa Rica 
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Why the bi 





» advance in video tape 
is also the smallest. 

We developed TDK Super Avilyn mag- tension, and most importantly, longer 
netic tape particles because we knew that tape ifs, 
they would make a bigger difference in So why not get yourself the big- 
video picture quality. Super Avilyn parti- gest advance in video tape: TDK Super 
cles were made possible by nearly 50 Awilyn. You'll see why we say preal 
years of TDK’s technological research pictures come in-small particles, 


ANC AVANCE, 

With Super Avilyn, images stay 
crisp and colors stay trueterlife, even in 
the six-hour mode. You also ret better 
sound quality because of Super Avilyns 
high signal-to-noise ratio. That's why 
TDK Super Avilvn is America’s favorite 
video Lape 

We put our extraordinary tape into 
an extraordinary shell. TOK’s cassette 
mechanism is built to tolerances 2 
times the industry standard, giving you = = , =. 
preater tape-to-head contuct, proper tape (he vision of the future. 








We still believe in promises. 


